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2.1 

2.2 

2 . 1  

2.4 

2.5 

2.6 

2.7 

2.8 

The stibcon:xictor shall analyzc up to 1 CXK) samplcs comprised of any combination 
of the  following matrices: Ground Water, Surface Wafer, Soils, Sludges, 
Scdii:icIits. Subsurfxe Soils, I3iota, Grlinclar Acri\,srcd C:irbo:i, Fabrics, I'!;istics, 
M'astc I'ilrcr Socks, Po1yc;irhonate Fillers, and rniscd-m,ttriccs. l j p  10 150 Pct,id 
Discharge saiiiples will also be aridyzed. 

S:miglec shall k analyzed within 61 days after Validntcd 'Time of Sample Rcccipt 
(\"131<). 

\V;iIcr \.iiii:JIt*\ IO  Iw :iii,iI!r?c.(l f o i  div.olvi.cl r;itiiocticnl:\ri-\' I ~ : I I . I I W - I C I ~  ~ 1 1 : 1 1 1  11: 
filtered in the ficld. Total Radioche~iiisuy water samples may bc filtered 111  die 
laboratory when [hey contain sedimept organic matter. The filters shall then be 
digested and added to the wafer aliquot prior IO analysis. 1Vhen reyuir-ed, fillers 
mny be anal!wd scpxttely as long ;is resillts :ire ;iddcd to thc w1:iitr ;iliquot results 
and reymor-ictl a h  roral. 

T o t a l  dice~iion!dissolliliori is reqiiirctl for soils. scdlmcnts and  \i :)\IC filler X M ~ S  
unless otherwise specified by EGGtG. 

The detection limits needed for the parameters listed i n  secuon 1.0 (above) are 
specified in Table I31 in  ATTACHMEP?? I (REQUIREMEhTS FOR SAMPLE 
ANALYSIS, DELTVERABLES, AND DOCUMENTATION SUPPLIED BY 
RADIOAK.4LYI7CAL LABOPXTORY SUI3C0,lrMCI'ORS). 

Thc laborarory shall mrike the decision 10 anal>rze Radium in ivatcr samples t)3scci 
11 IX) ii the in 1 lo v . r i  ng d cc i s i o n sc ti e rii e: 

i 
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,- 2.10 1 be stitxontr;icm- ~ ! ~ a l l  lx siibjecr to routine, on - s i t~  tcchriic;i! mdirs and irtspcctiori 
hy EGSrG, (or dcsicnarccl reprcserir:!tivcs) not niorc r1i;in two rimes pcr c:ilciid:ir 
year during perforniance of this work. 'I'ne preliminary pre-aw'ard technicd audit 
perfomied prior IO conlr:tct award does not count as one of these routine audits. 
Laboratories shall niake available during audits all requested data and 
documentation rclatcd IO this work. Results of audits are docu!ncnted and 
corrective zction responses for audir findings, including a schedule for 
i nip1 eni en ta ti on, are rcq 11 i rcd . 

2.12 S:i~:iple Holding Times :ire dcfincd iis rile dt~i-ii~lon hc~i\~eCn dare of ~;i1iipIe 
coil ec t i on ;i nd da r c of s amp1 e prc1);uar i on ( d 1 ses I i 01i!d i ssol 11 t ion) ;t nd an a1 y si s . For 
\yarer s:iniplcs, the holding timcs stt:ill bc i SO d::!,~. 1%- so ! :ind other solid rixitrix 
s:iniplcs, 110 holding tiincs exists :ire specified, but 180 d:iys shall be uscd as a 
guideline for lhese analyses. 



2.14 

2.15 

2-16 

2.17 

Results of rulalyses shall k, repor-td using the units sp i f ied  beiow: 

h4 a tri x 

Biora pCi/sample type 
Granular Activarcd Cartmn 

1-1 nits 
Air Filters pCi'rnl 

I3 3.0  ADDITIONAL 1NFOI:hlliTION FOR 1311) 

?'he following irenis arc to be considered for prcpuing bids: 

3.1 

3.2 

3.3 

Unit prices shall tx quoted for all analyses including both Dissolved and Total 
Rndiochcmistry. 

3 



13 4 . 0  ACCEPTANCE OF DATA 

; The foilctwing special tcmis and conditions apply IO this pre;uremcnr: 

Because of this possibiliry, the subcontractor shall provide suitably licensed 
facilities to handle anallrses of srirnplcs l v i t h  clcvatcd a c ; i \ ~ i t ~ ~  lcvcls. All 
radiochemistry anaiyses shaII be conducted i n  licensed faciliries. Copies of :i 
lahora tory's ,h: I? c/s I3 I e rad ioac t i  ve 1 i ccn s c SI] aI I be si! br!ij 11 cd wi 111 t h  c 
sutxontrx1or's proposal. 

All samples ,ue prescreencd for activity levcis prior IO k i n g  shipped off Plant-sire 
except iemiinal discharge pond saniples and rhose samples which hisiorically 
exhib!? -3 pCi. EGGrG shrtll apprise tile subcontractor of any samples showing 
elc\.aitd ;iiUviiy Ic \*c~s .  

5 
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3 

?’tic sutxonirnctor mny nor dcviate from rhesc SOW rcquircments exccpr :IS spccificd i n  this 
requiremerits documenr, or wirh written conscnt of die conuactiiig ofiiccr. 

For analyses wherc CLP methods are not available, such as rsdiochemislry (gross 
alpha/beta, pu, U, tritium, total radiostrontium, Cs, erc.), the 
following merhods apply: 

23 912 4 0 23 3 12 3 4.23 5 t  23 S 137 

1. American National Standards Lnstitute (ANSI) K43.14, 1973, “American h’:itional 
Sr;uid:trd C:iiibraiion and Use of Gcnnmium Dctcsrors for rlic Mc;isurcii~crir of 
G3nm;i R:i y Eniissi on IZar es of Rad jonuclidcs. ” 

3. ANSI N42.15, 19S0, “Aiiierican National Striridard krfoni1211cc Verii‘ii*;iriori of‘ 
Liquid - Scintillarion Counting Sysreriis.“ 

4. American Stwicty for Tesling h4n:cririls (ASThI) E 18242, 19S3. “Srrindxrd General 
hleriiods for Detecror CAibrxion and Anslysis of Radionuclides.” 

7 .  Kirchmer. C. J., 1 9S3, Qrenlir? Control in li’nrer Annlncs i n  Environmental Scjcnce 
Technology, \Iol. 17, No. 4. 

S 



10. 

11. 

12. 

13. 

14. 

1s. 

1 0. 

17.  

IS. 

19. 

20. 

11. AXALJI'ICAI., REQUIREhlENTS 

EnvironlnentA samples inay consist of of iht: following matrices: 

1. 
2. 

4 .  
5. 
6.  

S .  
9. 

1 
3 . 

- 
I .  

G R P h P . W ?  9 



Aqueous samples may be filtered or non-filtered. For some studies, both filtered and 
non-filtered samples are analyzed. 

B . Radiochemism P x m e t e r s  

Sample analyses shall be conducted using standard methods and shall meet the 
requirements specified in Exhibit I, Radiochemistry Analytical Requirements. Analyses 
shall be conducted under a documented quality assurancelqualiry control (QA/QC) 
program. 

Samples may be analyzed for any or all of the parameters listed below. RDL's for these 
parameters are listed below. 

TABLE 1 

Radiochemisuy Parameters 
Required Detection Limit (RDL) 

Wastc Filtcr Socks 
P a n m C l C  r CAS No, Wxcr  (-Ki/L) Soil (drv) i (pci/c Comwsitc) 

Gross Alpha, djssolvcd 
Gross Bcta, dissolved 
Gross Alpha, suspended 
Gross Bcta, suspcndcd 
Tritium 
239Y,4OPu 
2331234 U 
235u 

241 Americium 
Total Radi osuon ti urn 
Total Radioccsium 
226Radiurn 
228 Rad i um 

1 e-79-7 
10-8 1 - 1 
10-78-6 
10-80-0 
10025- 17-8 

10-12-8 
11-08-5 
15 1 17-96- 1 

7440-60- 1 

14596-10-2 
11-10-9 
13-OO-0 
13982-63-3 
15262-20- 1 

2 
4 
2 
4 

400 

0.0 1 

0.6 
0.6 
0.6 
0.0 1 
1 
1 

0.5 
1 

4 
10 
4 

10 
400 (PCi/L) 

0.03 
0.3 
0.3 
0.3 
0.02 
1 
0.1 
0.5 
0.5 

4 
10 
4 
10 

.07 
0.10 

.05 
0.10 

.07 

2 4 4 ~ u .  ium 1398 1 - 15-2 1 0.5 
1399-20-2 1 0.5 237 

230 Thorium 13269-63-7 1 0.5 
T!:orium 7330-29-1 1 0.5 

134Ccsium (by gamma) 13967-70-9 1 0.5 
137Ccsium (bv gamma) 10035-97-3 1 0.5 

Neptunium 

10 



Efflucni Airs 6.2X 10-8 

Am-24 1 1.0~10-7 
TIitiuiii 1 . n  10-5 

PU -23&239+240 5.7X10-7 

11 cry Ili urn 2.5X 10-1 

Total Lang-lived Nplu 3.2X10-]3 

7340 
7340 
7330 

7340 
1 .-I 

160 

Ir is anlicipaicd that anicriciuni and uranium isotopc spccific andyscs will bc added to arnbicnt air analyse?. 
h u t i o n  l i m h  will lx supplierl wlicn thcx iuialysm arc addcd. 

Total long-livd alpha analyses arc conductcd on individual filers. 
IsoLopic and bcrfllium analysts arc conducrcd on compsitcs of  filtcrs. 
Filers will bc cornpositcd at thc Rocky Flats Plant. 

Analysis rcsulls arc duc according to the following schcdulc: 

Collccliori cutoff tiakcs arc rfic 3rd TliursdLly and Friday of tlic moiiili. 

11 



*4. 

u . 

P a  
c- 

D. 

E. 

F. ConlrolIcd copy of QA/W Phn 1 

66 d7ys nftcr VTSR of 
Inst cimplc i n  SDGhntch 

30 d q s  aftcr conmci award 

Valihtion Sukonmctor 

1. Radioanalyhl  
Program ChcmisL 
2. Validation Suhntrdcior 

Chcmisl 



1 I I. RADlOCk?Ehl I STRY I<EQU 1 KED IlE1,IVI~IWUUS 

I>eliverables are those iterris thar riiust be produced and pro\*idcd L): thc siibCon1xictor lo 
EGSrG or its designates. These deliverat)les arc aescri!xd i n  ‘Table 3. Specifications for 
the de~iverdbles identified in Table 3 are descrilsed &low. 

A radiochcmistq sample data packagc is developed for ex11 S W .  

The ndiochcmictnr s:tniplc data pncknFe consists of the. followinc items: 

1 . Cover sheer/transmirtal lerter. 
2 .  Cahc !~:llT;lt~\T. 
3. Data sumrnary fomx to includc: 

sample results; blank, duplicate, LCS observed and crpectcd value, replicate, 
2nd stnndnrd results; h4DAs: 311 delivcr~hle m\v dnt:\ idcntificd in Exhibit I: field 
and lab s:in:pIe n u m k r  cross-rcfcrcnces. 

4 .  Copies of items lislcd on the data checklists found i n  Exliibil IT. 

13. Siinporting Documentation Package 

l 3 e  supporting documentation package is organized by SDG and is maintained on-site 
in the Iabonrory. The suppomng documentadon packagi consists of the following: 

1 . Sample receipt, storage, tracking. document control, and chain-of-custody 
docuinents syxified in  Exhibir 111 (Cti:tin-of-Cusrch.~~ ;ind Dcmmcnt Conrml). 

2. Originals of the ilenis listed on the data checitlisls found i n  Exhibit 11 (I>tl~a 
Cll i‘ i‘ k I 1 >I \). 

3. Srnnd:!rd~ prcpnrntion Io~hooks (shal l  dcmon5trstc traccahility of stock 
solutions and working standards to prii11q standard reference maierials). 

4.  Sample prepxadon logbooks and benchsheets (slid; include method references, 
sample numbers, analysts‘ signatures, and dates). 

5. Instrument ruii Iogs and maintenance logs - one set for c:ich irlstrumcnt 
(shali indicare the exact order ihat standards, calibrations, and samples were 
counted; sample and lab numbers; analysts’ signatures; run times; and dates). 

7 .  Signature list for all laboratory persomiel working on the project (includes typed 
name, iniliais, title, and handwritten signature and initials). 

W ( A s P , W P  13 Y.” x?. tpvl  



C. Writtrn S tandad  Opm,tjnC Ppcedtirs 

No later than 15 working days prior to the pre-akvrtrc! audit,  he sukonmiCtor \vi;l 
provide to EG&G one copy of the labonrory’s S0:)s. No later than 30 days af:cr Ihe 
cormact awwd, die khr3;ory shall supply co~iuollci~ copies of  the SOPS as follonrs: 
one conrrolled copy to EG&G and one conrrolled copy TO the validation suhconmtor. 
Tlicsc SOP5 slull ix spc‘cific 10 rhc 1:hr.irory and tx ad,ij>[cd si i~if‘rc;ill!~ 10 ;iii;:l!,\t\ 

of EGGrG RFI’ samples. Generic andlot general opcratior~ SOT’S are not 
accc~,lat’lc. .  

SOPS shall cover the following areas in sufficient detail and reflect actual operating 
conditions i n  effect during analysis of EGGtG W P  samples: 

D. 

1. 
? 

-1 . 
I .  

c, 

4 .  
5. 
6. 
7 .  
8. 
9. 

10. 
I I .  
12. 

I?. 
13. 
15. 
1 6 .  

Sample recei p t a i d  log-i 11. 
Sample storagc wid sccurir)~. 
Fxil i iy securi 1y . 
Sample tracking (from receipt to sample disposition). 
Sample analysis methods and references. 
Data reduction, verification, and repmting. 
Document control. 
Data package zssembly, 
Training Records of  personnel and resumes. 
h C p Z d U o n  of standards. 
buipii ient mninrenmce and calibntion. 
List of instrumenurion and equipnicnr (incliide date purclirlsed, ciare insullcd, 
R i d e 1  number,  manufacturzr, arid service conL~-~ts, 11‘ my).  

riccep;mcc crircrirl lor Kx i iu~hc~ i i~s iq  aialj.scs. 
Pcrccnr Recoveries. 
Kadiocheniisq Cdculaiions and Equarioix. 

~?D:?.S. 

Disposition of Dr?cumenrnrion and Samplts 

Documentarion and records generated by the subnuacror  shall be rcrained on-site by 
the sukonzactor for a pcriod of five caiendar years. Airer this per id ,  records m n y  be 
disposed of u i r h  the following provision: 

Prior to six months of the  date the subcontTactor intends to dispose of 
documentation and records related to EGSrG snniple  nnnlgscs, the 
subcontixctor shall notify the EG&G purchasing agcnr, or designce, in 
writing. EGGrG retains the right to require physical production of the 
dozumenrarion and records by the sutzonmcror ai any time. 



For rlie durxion of tilt coritrxt, EG&G n13y coilduct up to IU'O on-si:c ttcimiiril rtutiits 
per calendnr yrar (ai each si~bco~iv~cior's incilitlq and subtier sukor~~r;~cior facilities) 
for the purpose of verifying adtiererice 10 qua l i t y  assura;ice/quslity corirrol 
requiremenrs and dercmiining the effectiveness of the QA/QC requirements as 
irnplenmtcd for analysis of  EGLQG srtniplcs. Pre-auxrd tcc1,ii:cal audit:, rnay Lx 
conducted for additional work requested prior to initiation of such work. ?'tie pre- 
award technical audits shall not be counted as one of the two routine rechnical audits. 
EGGrG sf~all  provide reasonable advance noiice in LiTiting to affeired i;it>ormxics for 
schr d 111 i n~ t cc hn i cnl :I 1 id i IS. 
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Activity - The rate of decay of a radioactive source. The rate of decay law is given as: 

-hN wlicrc ;L is dciincd a b  t i ~ c  dcia! cc l : ib lLi i i i  01’ riic jl.ii i i i : ~ i . i i  
ci Y 

dt 

- 
- - 

radioactive isotope; 

3, = ln2/half-life; and N is the number of rrdimcrive nuclei. 

Alpha Panicle - .4 ‘He nucleus erniltd by nuclei undei.going alpha dec;iy. Mos! alpha p d c i e  
cncrgies of iniercst to RFP arc liniiicd io bct\s~ecn 4 ;!nd 6 MeV. 

Background - Radioactive counts detected by the instrument wphich arise from environmental 
sources or sources other than rhe sample being andj*zcd such as interfering isolopcs 
wirhin the sample, detector contamination, clecnonic noise, and cosn?ic rays. 

Backsound Water - Tririum-free water or deep well water. Tririum is nicxxmd ‘elativc to the 
background water. This measurement is used to derennine the net CI’M used 10 
calculate ihe iriliuni activity. The background activil:\t is knoi{,i> histor-ic:iliy i o  bc 
tirium-frec. 

necquerel (I3q) ~ One Disintegration Per Second. One Bq = 27 pci. 

Beta Panicle - Fast eIecuon emitted by nuclei undergoing beta dtxcay. 

Branching Ratio - The number of atom decays per 100 atom dc:sys bj- ;f pxricuhr  nmdc (i.e. 
gamma, beta, alplis, etc.) 

Calibradon - (initial) The semi-annusl to annual procedure by which an instnimenr is set up to 
perform at ~xak efficiency and sensitivity for mdioxtive counting. 
(continuing) The semi-weekly to \ s w k l y  clicck to se: thai the p e ~ k  cfficicncy and 
scnsirivif>r le\~els of thc instz-urnCn1 hAvc 110: ch:in_ced from the ; i n n u n 1  inilia1 
calibration settings. 

Carrier - 
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Codmil - The sollition i n  which samplcs ;ire plsced for n ~ e a ~ u r c n ~ n t  in a Liquid Scinrillation 
Counter (LSC). The solutirm is made u p  of  solvents and scintillators. 

Cl’hl - Counts per minute. 

Curie 3.7 x 10” Disintewtions Per Second @PS) 

Disintegrations - Per Minute (DPM) - The number of times a radioactive element undergoes 
radioactive decay in one minute. 

Eflkicncy - The nuinlx: of Counts I’cr hqinute (CPM) registzred on an instnimcnt divided hy 
the Disinrepations I’cr Minure (DPM) value of the standard being used IO check 
efficiency; csprcssed as a percentage. 

electron whcn i t  is accelerated through an elecmc potential difference of 1 volt; 
I cV = 1 A03 x lo-” erg. 

Electron Volt (ev) - The kinetic energy gained by a particle carrying an electric charge equal to one 

Energy Resolution - Peak Full Width at Half Maximum (F”HM) (in KeV) divided by the energy 

External Standard - A rsdioactive source piaced adjaccnt 10 the liciiiid sample 1 0  produce 
scintilhtiow in the sxnple for the ptirposc of ~noi:jtonn;  he level of qucnching i n  
the sample. 

of the peak in the centroid channel; expressed as a percentage. 

Half-Life - The time required for one half of the initial number of radioactive nuclei 10 undergo 
ndioacti\re decay. 

Inmnsic Efficiency - Tine n u m b x  of  pulses recorded divided by rhe number of photons incident on 
the detector. 

Isotope - One of a number of specific atonis with identical atomic numbers but with diffcrent 
atomic weights, or similarly specific atoms whose nuclei have the sanie number of 
protons bur diffcrenr numbers of neutrons. 

we\‘) - kilo elecmn volt = 103 electron volts. 
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k i h  Control Sample (LCS) - Any QA, QC, internal standard. nieasurcnient cnnrrol sainpk, or EI).A 
crosscheck sainple which is included i n  the daily analysis of s:iiiiplcs 10 dctcrmiric 
hborarory accuracy. I t  is aliquotred :ind analyzed in the sime manner as the 
sarriplcs and has a known value. Labrutor-,, accuracy is dcrcrniined by coriipxing 
the known v:ilue with die o b s e n d  va1:1c pl!x or minus the 2 G unccrtain1y limits of 
the observed vdiie. 

Line Intensity - (See also Line Intensity) - The niiniber of photons of a specific energy emitted per 
1 (X) :110111 dcL*;lys. 

6 (hkl’) - rnillion clcctrori volts = IO clccrrori vo11s. 

Micro Curie (pCi) - 106 Curies. 

“ 1 7 1 ~  sm:illest amount of s:imple ncti,rity using a givcn measurement process (i.e.. 
chemical procedure and detector) tliar will yield a net count for which rhere is 
confidence at a predetermined level hat  activity is present“ 

Mulrichannel Analyzer (hlCA) - A digital computer which collects pulse heights fiom a detector 
system as counts; distributes them to proper channel numbers (or addresses) of the 
pulses; and stores them in a core memoq unit 

Kuclide - General tenn applied to all isotopes of all elements i n c l u t i i n ~  sr:tt~lc and raciio:lcli\,c 
fomis. (no1 an isotope) 

Preparation Blanks - Water that has been distilled i n  the tr i t iuni  distillation apparatus, whose 
activity is known historically and is used to :issiirc r h a t  there is no carry-over or 
cross-contanlinauon during the distillation step of the sample prepamtion. 

Pulse Height Analysis (PI-IA) - The process of sorting successive signa1 pulses from a dctcctor 
system into pLmllel amplitude chan~iels of a Multichannel Analyzer (hlCA). 

QIP (Quench Indicating P;mmerer) - Value indicating the level of quenching i n  a sample, may be 
t S E ,  SlS, or li#. 

Quenching - T h e  interference with the conversion of decay energy to electronic signal in the 
pfioroniulciplier t u b s  usually resulting in a reducrion in  countin: efficiency. 
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Standard Tlcvintion (0) - Mensure of dispersion about a incan value of a scnes of obscnraIions 
c x p r c s d  iii rhi: ~u11c ur i i i s  :L\ iilc 1 1 1 w i 1  valiic. 

Standard Statistical Test - (1) Chi-squared tes:: defined in Knoll, 1979, Radiaion D?fccrion am! 
h.leaswemenr, as: 

where: X2 = P = the probability from a table in  a standard rextbool.: on statistics 
with acceptable limits fTom 0.1 to 0.9 and from which a "perfect" fit IO the Poisson 
dismbution for large samples would yield a probabiliry o f  0.5. 

where: T = values from a "Tahle of Percentage Points of the t-Disrrihution" for 3 
given num'xr of obsemarions, avenge \due ,  and probability for hypod~csis rzsiing 
found in a stmdrird t e s t h i :  on statistics. 

XI; = observed value of observation i 
Xc = averige vdue of all obsenfaLiorls 
s = standard dcviation of the obscnrcd value 

Uncenninty - The e m r  associated with the niensurement of the activity of a radioactive isotope 
which takes into accounI the nndoni nature of the decriy process and Uie finite count 
du x i 1  io;) . 
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Wei_chtcd Averri_rc - St31isric31 tcctinique of weighting ttic observed activities for sample and 
rcplicatc (c.g. weight fdctor for sample B,  \\'I] = ]/an2 wtiere CTR = 1 staridrtrd 
dcviat;on rind similarly, wcight factor for sample B (rcplicatc), \VB (rcp) = 1/01;? 
(rep). The weighred average h 4 ~  is calculsted 2s follows: M w  = 2 W j  hl;/Z: wi, 
\vlicrc hl, = acrivily of saniplc or I-cplicxe :ind w, = wcighiing f x t o r  of snniple o: 
rcplicatc. 

21 



* 

0 

Requirements for lsotopic Analyses By Alpha Syecuoiiieny 
Requirements for Tritium Analyses By Liquid Scintillation 
Requirements for Isotopic Analyses By High Resolution Gamma Spectronieuy 
Requirenxnts for Gross a and p Analyses Uy Gas f'roponjonal Counting 

Requirements for 22hRadium Analyses by Radon Emanation 

Requirements for Radiomemc Strontium, Cesium and 22Radium Analyses by 
Gas Proportional Counting 
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T . (‘;encral Kcqiiirements 

1.1 

1.2 

1 -  
I . .> 

1.4 

I .5 

I .6 

1.7 

1.8  

The aiph3 dctcctor sysreni :;Ml consist of any detector siiitsble for measuring the 
alpha isotopes of interesr i:, rhc nnge from 4 to 6 hlcVs. The ~nxx imurn  rmgc 
m v e d  sitdl be from 3 10 7 hleYs for 512 channels of memory. 



1.9 The metal disc cathodes used in rhe electroplating apparatus shall be flat and 
iincupped discs, nxide of stainless steel (or other metal wi th  equivdilenr or superior 
clsctroplating properties), and be scrupulously cleaned and degrcascd prior to 
use. 

1.10 The resin in the ion exchange columns shall be replaccd with fresh resin prior IO 
cach use. 

2 .  Calibrations 

2.1 

3 3  
L . Y  

2.3 

2 . 4  

2.5 

2.6 

2.7 

'I'l~c st:tndllrds used for encrgy c;iIihl.;itioi;s a i ~ d  cfi'icicncy chtckc ii1 ::!]>h:! 
spectrometry shall be isoropes of Am or Pu or Cm or U of known energy. (Use 
of isotopcs other than t h c x  four m:iy \K considcrcti: howcvcr, conc1!~-1~cr1cc of 
ECRtG shall be obtained prior to use.) The standard marerial shall be NlST- 
traceable or equivalerir standard reference inaterids, and be of the highest purity 
obtainable. Certificates shall be submitted on a one time basis or as request&. 

The standard malerid u s d  in uacer solutions for isolopic dilutions shall be Nls.1.- 
traceable, or equivalent, arid be of the highest purity obtainzble. Tracer spike 
aliquots shall have DPhl values consistent with the activity of the s2mples. 
Certificates and traceability documentation including dilution logs shall be 
subniitted on a one time basis or as requested. 

The standards for energy calibration and efficiency checks shall be counted at 
least once a week in each detector. The system gain (KeV/channcl) i s  based on 
the known energy of the standard nuclides used for calibration and the ceno-oid 
channel number of their observed peaks. The cfflciency of the slsteni is 
dcrerrnined by counIing the standard of known activity ;ind dividing CPhPls 
obtained by die known DPMs of the standard. Sys1cin efficiency and system gain 
data shall be submitted on a quarterly basis and submitted n~licr~ jns~r~ri ieni  
scltiiigs arc: chmsed. 

The x t i i - in ,  prepnration :id any ch;m~cs to or rcplacement of the tracer solutions 
shall be submitted with each SDG. Tracer solution prcpuations slxill hsvc 311 

overall uncertainty equal to or less rhzn 2% of thc uncert~inty d u e  for thc 
reference mareri:J. 

An instrument background shall be ~neasured at least once a month or more 
frequently showing background C O U ~ ~ S  obrained in  each Region of Jnreresr (ROI) 
for at least a 12 hour count duration and shall be subniiitcd on a monthly basis. 

Samples shall be counred for durations long enough 10 acfiieve the RDLs or for 3 
niximum of loo0 minutes. 

Standards used for determining efficiency shall be counted for a minimum of 
2O00 coants. 

3 ,  S3nipIe llolditlg 'l*iiiics 

3.1 Mrater samples Sh3!l be analyzed within I SO dzys from date of collection. 
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4 .  Case Karrativcs 

4.1 Case namrives shall be spccific for each SDG as to ahnumalities encountered 
with samples. Reasons shall txt given why proper aliquo: s i x  \ifas not used, or if 
RDLs were not met. Mamx problems, poor counting prccision, or j m r  accuracy 
shxll be explained. Rean:tlyses sliall be explained and the anslytical results t h ~  
rue rcponcd shall bc. idcnt;fied with their respcctive rcar~;ilyiis data. Dcvixtions 
from SOPS shall tx cxplaincd. 

T T . Q I 1 a 1 i t y Con t r 01 R cq 11 i rem en t s 

The Quality Control Requirements secdon describes the specifications for LCSs, replicate 
~ ~ I - , : I I ~ w s ,  1 : i l ~ o r : i i m ~ ~  blarik aii;ilyscs, tlcrcmiini tis \IDAS, cticinjc:il rcc.ow-r>r cri1cri:i. ;lnd 
a1 i juot sizes. 

1.1 LCSs shall Lx analyzed at a frequciicy of .5% pcr biitcli. 

1.2 The LCS activity shall be from greater than 5x to less tiiaii or equal IO 5Ox the 
RDL. 

1.3 LCSs shall be prepared and analyzed in the smie 1na11ner as the samples. 

1.4 LCSs shall have the same aliquot size as the samples. 

1.5 LCSs slid1 Iiave the smie I<I3Ls 3s rhc samplcs. 

1.7 LCSs shall be counted for die same count durations ;is die saniples. 

1 .S LCS dara shall be submitled uith each dara package and shaI1 include the exjxcted 
values for all isotopes for which die samples are king analyzed. 

1.9 An LCS with a deionized water matrix may be used as a LCS for samples w+th 
mamces other than that of n.ater. 

2 .  Replicate AnalTses 

2.1 Replicate analyses shall bc analyzed at a fi-equency of 10% per batch. 
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2.4  Keplicaic samples shxll have the sane IiDLs as the saniples. 

2.5 Replicates shall be coiinted for the s:uiic couni durations as the samples. 

2.7 The rcplicate analyses shall be within the 30 range of the weighted average and its 
associared s u n d x d  error. "Hot" panicles m y  be present in soils, sediments, and 
r o ~ n l  w:ttcrs :!n(l l ! J iS  \ \ s i l l  Ix r:tkcn into consicicrniion \ v t m  c\.:tlutning dup1ic:itcs. 
See die Glossru-y lor ihc \Yciglird Avcragc fonnula. 

3 .  Laboratory bl3nks 

3.1 Laboratory blanl:s shall be analyzed at a f q u e n c y  of 5% per batch. 

3.2 Laboratory blanks shall be prepared and analyzed in die same inanner as the 
samples. 

3.3 Laboratory blanks shAl have the same aliquot size as the samples. 

3.4 Laboratory blanks shall be counted for the same count duration as the samples. 

3.5 Deionized water nny be used as a labratory blank for soil smiples. 

4.1 Count durations for samples, replicates, blanks, a n d  back-sounds shall be 
o;>riniized (0 11;:ir rhc h1DAs :iciili.\x rhc: RI I IA lnw-fcrcnces. ~ ~ t ~ i i : t i ~ ~ i i i : ~ i ~ ~ s .  a n d  
orher mairix problems may cause the sample h4D.4s to exceed rhc desir-cd MDAs; 

could not be met due to the maoix and nor because of inadequate count time, 
laiwratoq problems, or other limitritions. Reanalysis due to I n a o i  problems will 
k treared as an addirional sample analysis. In  all cases, hlDAs which fail IO 
achieve the required F 3 L  shall bz fully explained in the Case Narrarives. 

h<iii C\ CT, i ; i C  l:ibOXilnq' Shall d C J 2 1 3 J I S ~ ~ 2 ~ e  (t:Stl;lll\. hy ;CJi21\'hjS)  11121 ltlc hlDA 

4.2 The hlDAs shall be reported on the sample calculations sheet. 
background count taken (1 month old or less) shall be used for calculations. 

The last 

4.3 The laboratories shAl compile qu'merly a history of RFP labontory blanks used 
IO perfomi the sample analjvses. ?'lie analytical rwilis  shall tx subrilirted on a 
qurmeriy basis. 

5 .  Clicmical Rccovcrj' 
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5.2 Chemical recovery shall be calculared b.ased o n  the latest instrument efficiency 
\‘a1 ue. 

5.3 Counts obrsined for the ~ a c e r  pesk,  Dl’hls of tracer used, and aIiquot of tiacer 
used shsll appcar in  the raw d;m. 

6 .  Aliquot Size 

6.1 The aliquot size shall be optimized 10 achieve the RDLs. I f  the IiDLs are not 
achieved and die aliquot sizes are less than 0.5 Liter for U, and 1.0 Ljier for Am, 
or 1.0 Liter for Pu, then h e  problem shall bc addressed in  the Case Narrative. 

111. Raw Ilata arid Docurnentation 

The Iia w Data and Documentauon secuon desciiks the specifications for calculations 
sheets, spectra, calculating MDAs, and submitlid alf standard operating procedures. 

I . Calculation Shccts 

1 . I  Alpha Spectrometry calculation sheets shall include: batch nunllxrs, sample ID 
numbers, detector D numbers, LCS 1D nunhers arid resulls, expect& values of 
the LCSs, laboratory blank results, aliquot of samples, tracer name and DPM 
values, sample and background count dimtions, chemical recoveries, instrument 
efficiencies, ROIs and F\;t3IM values for tracers, the ROIs for the isotopes of 
interest, analysis date, sample activity, uncertainty values, and MDAs in 
appropriate units (see Scope of Work Section B.2.16), and any relevant 
comments on quality of the analysis. 

A summary repori d:ila scction shall include: balch n u m k r s ,  samplc IDS, s;!~nplc 
collecuon dates, activities, unceruintics, and MDAs in appropii:itc unils (sec 
Scopc of Work SEction E.2.14). 

1.2 

2 . flat-d C o p i e s  of  Spectrn 

2.1 Either an x-y plot or channel-by-ch;tnncl counts printout o f  the alph3 spcctra shall 
be included in each SDG for every sample, LCS, laboratory blank, and replicate. 

2.2 The laborarory shall submi? raw data, instrument program printouts which 
include: sainple ID numbers, count da:es, sample and background c o u n t  
durations, and instruiixmt ID nunitxrs. 

3 Calculations 

3.1 Ttie hfDA shall t>e calculated as follows: 

= 4.65 Sn -I- 2.71/T”EY MDA4 (ysCi/Aliquor in - 
appropriate units 
Sce S C O ~ X :  of \!’ork 
Scclioli 132.16) 

;i$ Aliquot 
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Where SB = Strtndard deviation of the population of quarterly RFP blank 
values (DPM) 

T = Sample count duration in minutes 
E = Detector efficiency 

Y = Chemical Recovery for tile sample 
a = 2.22 conversion for DPMs to pic0 Curies 

Aliquot = Aliquot in appropriate units (see Scope of Work, Sec.B.2.16) 

3.2 Alpha Spectrometry Overall Counting Uncertainty shall be calculated using: 

Preliniinary Calculations: 

Uncertainry calculation ( S BEL is: 
A'q 

Where: 
Cs+b = Observed number of counts for the sample. 
Ts = Count times for the sample. 
Cb = Observed number of counts for the sample background ROI. 
Tb = Count times for the sample backgound. 
Cts+lb = Observed number of counts for the tracer ROI. 
Tt, = Count times for the tracer. 
Clb = Observed number of counts for the tracer background ROI. 
Ttb = Count times for the tracer background. 
R S  = Count rate of the sample. 
S R ~  = Standard beviations of the sample count rate. 
Rt, = Count rate of the tracer. 
S R ~  = Standard deviations of the racer count rate. 
Tdpm = Activity of rdcer added to the sample. 

4 .  Equipment 

4.1 The laboratory shall calibrate non-class A pipets on a quarterly basis to ensure that 
standard aliquots are delivered. The calibration data shall be available on an as 
requested basis and be retained by the laboratory for on-site technical audits. 

i 
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\ ~ ' f l C X  SB = Srrlndard deviation of the ~qmlation of cltiancrly Wl' blank 
v:drtcs (DPM) 

'1. = Sample coun~ durxinn in rninulcs 
E = Dctcctor efficiency 

Aliquot = Aliquot i n  appropriate units (see Scope of Work, Scc.13.2.16) 
Cliem Rec = Chemical Recover), for the saniplc 

;1 = 2.22 conversion fur DPhk t o  pic0 Curies 

3.2 Alpha Sptronieiry Overall Counting Uncertainty shall be calculated using: 

\i'IlCSlx 

Cs, 1, = Observed nuniber of counts for the s:iniple. 
T S  = Counr times for the sample. 
c b  = Obsenjed number of counts for die sample background ROI. 
T b  = Count times for the sample background. 
Cts+tb = Observed number of counts for the rdccr ROI. 
TLs = Counr times for the uscer. 
C,b = Observed numlxr of counts for die tracer background RO?. 
T t b  = Count timcs for the tracer backgound. 
RS = Counr rare of rhe sample. 
S R ~  = Standxd deviations of the sample count  rate. 
Rts = Count rate of rhe tracer. 
SRE = Standard deviations of the mcer count  rate. 
Tam = ActiLity of mcer  added to tIie sample. 

.?. Equipment 

4 .  1 ?'lie 1;itxmtoiy sliall cali brrire non-clxs .A p ipm on :i qu;rrcrly b a b i s  10 cnsu~c  rliar 

standrird aliquors are dclivered. The calibration data shall bc available on ai1 ;is 
quested basis 2nd be retained by the labmatory for on-siie tecimic:il audits. 

GRRASPIXASP 



The follou*i!:g are reqiiirements for tritium analyses using Lic,did Scintillatior, (!.,S). ‘These 
rcquirernents address hs~~imenr:~rion,  calibrations, sampie holding times, case narrdtives, quality 
conU01 iiicluding LCSs, replicais samples, background v.‘2ter, prepsrtttion blanks, h4DAs, quenci. 
monitor vnlues. documentation for calculations, and KIWI dnta From cotxien. 

The General Requirements seztio.1 describes the specificaticns for insrmmentation, initial 
and continuing calibratio.is, sample holding times, Case Narratives, and sample 
prepm t i  on. 

1 . Inslrumcntntion 

1.1 A Iow-background counter consisting of IWO photomultiplier tubes which 
recognizc coincident events is required. Tne signal is digitized and stored as a 
count in a multi-channel analyzer. 

1.2 Tie pexfoziance of the instrument in the high sensitivity count mode, figure of 
merit (FOh?), shall be maximized when the samples sre counted. 

1.3 Counter efficiency, aliquot size, and count duniion slid1 bc o;;!iiiiizcd so 11131 the 
MDAs meet die RDLs for the smiplcs. 

1.3 The laboratory shall identify rile instrurnenr manufacturer, model, instrument 
configuration, program and instrument settings, quench monitor used, and date of 
installation. 

1 .S The insnumentation shall tx: surge protected. 
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?.2 The labni.ator\l shall calibrate instnimentation weekly, or befor' running each 
txiich, \vi :h  :ip;iropri:itc unc!~ici~c.ticd il:~riic~-~c:i!ctf K l S l ' - ~ r ~ ~ c c : ~ ~ ~ l c  S I ; ! I ) ( ~ : I I ~ { \ .  Tiic 
labratory shall maintain a log of calibration dais on each detector inciuding 
c:! 1 i h i  ;it j 011 (i 3 t c :IC t i vi I \ I  w i i 11 t i i i ~ ~  rt;i i n I 1, 1 tics of 11 n q  iicii chctl fl :ITIIC- LC 2! c.d 
standards, certification a-nd expirauon dates on die sLa,dards, and Cl'jMs obtaind 
on each dare. A copy of this da:;, or the conuol chxt shall be subnlitted with each 
S I X .  The standard shall be counwd IO a low counting error (at least 100,Ooil 
acciwulsted r+ounis). The q;.  :rich monitor value obtained when the srandrird is  
coiinrcd shall bc a\$lablc and siial! b: conbistcrlt ufidl inxruincllt ni:inuf:icrulcr 
spec i fic:i ti om. 

'I'ne level of quenching shall be verified using quench curves, internal 
standardization spikes, quench monitor values, and/or using external standard 
methods. The la'mratory shall subnut the pictonal printout of the quench curve 
including m efficiency/QrP uble and the data used to generate the curve with each 
SDG. 

2.3 

2.4 The alicpoi size added to the c o u n ~ n g  cocktail shall be the same for the efficiency 
srnnd:irds and the samples. Efficiency nie:1s11renic11ts sh:ill bc r:tkcn \ i ~ k l y  or  
txforc running each bard]. 

2.5 The? 1 : j I ~ ~ : i t o ~  ~1121: 111si11iai11 Ioi1:-tcilI> efficiciic!. iiic':tsurcmcnts t:ikcli ovcr i!i;ci. 

iiinnilis conriguoiis I O  rhe srlrnplc COUIII d:iic idcrltifying LIK 3 0 u~iccrr:ii~i~y I i i ~ ~ i r h  

b a s d  on lon(7-rcni1 cfficiciicy I I I ~ ; I ~ ~ ~ ~ I I I ~ I ~ I ~  and s1i:tli siibinii this da1;i ;I 

quancrl!* basis. /ilrernatively, the laboratory shall maint3in a log of dctccror 
efiiciency uhich includes uncertainties and quench monitor values and submit LIiis 
data on a qu;?ncrl>. bssis. 

Instniment backgrounds shall be taken ureekly, or bcforc running each h:~tch. 
The laboratory shall maintain, on a quarterly basis, long-tenii instrument 
backgound measurements taken over three months coniiguous IO the sample 
count daie identifying the 30 uncenainty limits based on long-lemi background 
mcssuremcntc. This dats shall be submitted with each data package and include 
die quench monitor values. 

3 

2.6 

2.7 The laboratoiy shall pcrform standard statistical tests 3s referenced in the 
Glosssq. to dctcminc instnirncnr reliabiliry and submit the results on a qmrterly 
h h i  S .  



? -. 8 Calibration d3ta shall be retained for oil-sire twiinjcal ;idits. 'I'he x t i v i t y  u'ltl; 
urlcenainty values, certification dates, calibraiiorl dares, CPhls, and expirstion 
dates of [he sunduds used to calculare the detector efficiency sh:dl 1~ included. 

3 .  Sample Ifolding Times 

3.1 Water samples shrill be analyzed within I80 days fro111 date of collection. 

4 e Case Narrative 

4.1 Case narratives shall be specific for each SD(; as IO abnorm&iir!es encountcid 
v.+ii!i wiip1es. r\c:is;ons s1i:iIl bc given \s+y propcr aliqiiot s i x  \\.:I\ not used, o: if 
W L s  were not mer. Mauix probiems, poor counting precision 01 p" accuracy 
shall k explained. Reanalyses shall be expIained and the analytical results that 
are reported shall be identified with their respective reanalysis data. Deviations 
from SOPS sfiall be explained. 

5 Sample Preparation 

5.1 All LCSs, blanks, preparation duplicates, replicates, and samples sh:d be distilled 
prior to analysis. A copy of the distillation log shall be submitid uSilfi each SDG. 

Samples shall be counted in vials equivalent, or superior to, low potassium glass 
vials or hi$ density polyethylene vials. "hen polyethylene vials are used the 
srunples should be counted within threc davs (bzt absolutely shall be counted in 
less rhnn 7 days) after the cocktail was placed in rhc \rial. 

Sanipics shall be mixed \sith tine cocktail and "dxk x h p r c d "  ;11 lcisr tliirtjr 
niinutcs, or according to cwkrail n;3nuf3cturer's ins t r~r ions  kforc  t o i i n r i n ~ .  

5.2 

5.3 

I I .  Quaiit: Control 1:equirenients 

The Quality ContTo! Requirements section describes the spccificarions for anslyzing LCSs, 
replicate samples, and background water and preparation blmks, and dercrmining hlDAs, 
and quench monitor values. 

1. Laboratory Control Samples 

1.1 LCSs shall he analyzed at a frequency of 5% per batch 

1.2. The LCS activity shall be from greater than 5s or equal IO 3Ox thc insuumcnt 
RDL. 

1.4 LCSs shnll hitvc the same aliquot size added to thc count ing  cocknil as the 
samples. 
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1.5 Using the stritistical counting error, the ot-served LCS value sh:ill tx: u iifi in 30 
control limits of the espected LCS value and shall have a relarive percent crior, 
not to excecd 15%. 

1.6 LCSS shall hc counted for die same courir durations 3s the sarnples. 

2 .  Replicate An:ilyscs 

2.1 

2.2 

.l 2.3 

2.4 

2.5 

2.6 

2.7 

Replicate analyses shall be analyzed at a frequency of 10% per batch. 

Replicate sarnples shall Se prepared, distilled and an,2lyzed in rhe same manner as 
the samples. 

Replicarc samples sh:tll have rhc s:iine aliquot size added IO the counting cocktail 
as the samples. 

Replicare sariiples shall have the sarne RDLs as rhe sarnplcs. 

Replicates shall be counted for the same count durations as the samples. 

Replicate analyses data shall be submitted with each data package and include the 
quench monitor values. 

The replicate analyses shall be wiihin 30 the nnge  of the weighted average and its 
assocjatcd stmdxd error. See thc Glossxy f(x thc Weighred Average fomiulti. 

3.1 

3.2 

3.3 

3.4 

3.5 

The laboratory d,di ideniify iiie sourcc v,f:iicr. uscd fur background is'aii'r. 
Laboratories should make an effort to obtain certified "EPA dead water" for 
preparing background water vials. 

Preparation blanks shall be analyzed at a frequency of 5% per batch. 

Preparation blanks slid1 be prepa-ed, distill'& and analyzed in rhe same manner as 
the samples. 

Prepantion blanks shall have the same aliquot size added to the counting cockrail 
as the samples. 

Background water and prepamtion blank data shall be submitred with each data 
package and shall include the quench Inoniror values. Background water and 
preparation blanks shall tx counted for 21 Icsst the s;ime count duraiioii :is i!ic 
s:imp! L' s . 
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5.3 'Ihc external standard ~iie~hcd for efficiency dcterni~n:!tion can be pu"orincd h) 
counting a set of siniulnred Inu -1evei NlS'I'-tr;icc;~hie q ~ - n c h c d  standmls (or 
q~iiv;ilcnr). The results of rhe curvc' (efficiciicy wmus cpeiich moriilor valuc) ;:x 
stored in the instrument. Cornrnerd  quench sets accurate w i t h i n  2-39; ciin bi. 
uscd or 11ie lab c;in prepare their uu'n qt~cnch set providcd Ilirlt 111c accurxy :s 
within 2 3%. Repeal measuremcnrs of the CPM 2nd quench n1oiiiIor value will 
i r i c r c ; ~  the accuracy o f  the quencl! tunc 2'he sr:ind:urd C]LlCJlCfl SCI sh!I I C  
countcd to a low counting error ilcs., than 1% a[ ?r? or 100,0(>0 coiints) at lens[ 
twice. The accuracy of the quench curve shall be checked by running known 
samples using the curve. The efficiency coefficients shall be submirted mondily 
or ;IS rcq~icsred. 

5.4 The laboratory shall demonstrate the quench curve performance eitfier by 
showing :hnt ;i N1ST-trxc;ihlc flanic-sc;ilc.d uiiqucnclic'c1 sr;inti:ird \s.iiicti h:!s llcAcbil 

counted weekly has been charted or by showing that a new quench curve i u s  
generated monthly using prepared standard vials or certified, unexpired, 
purchased srandard vials. The integrity of the tritiated water standard used for the 
qiicnch curie shall he vcrificd and the c:ilihration rcfcrcnce srand:ird cenificnre 
fr:),ii NIS'I' shall tic submitted on a oni time basis or as r q u e  ied. 'I-hc I:thrdto? 
shall subinit the pictorial printout of the quench curve including ;1n cfficiency/QlI' 
tahle with tlic. d;it:i uscd to zcncr;ilc the. cunc  

The Raw Data and Documentation section describes the specificarions for c:ilculations 
sheets, reponing counting b r a ,  calculating MDAs, and standard operdting procedures. 

1 . Calculations Sheets 

1 .1 Tritium calcularion sheets shrill include: batch numiws; derecror txickgroiind u,i:h 
uncertainty and quench monitor \dues; S 3 i l l p l r :  count dares; d c t e c ~ r  cf'iicicni 
\vir11 qucnch iiioniror \ ~ i l w s ;  2nd nliquor s i x .  

1.2 Summxy Repon data section shali include: barch rlui11krs, sa~nple. Ills, sarnpic: 
collection dates and activities, uncenainties, and hlDAs in appropnare units (see 
Scope of Work, Section 3.2.13). 

1 .4  The lalxxaiory sh;ill idciiiify the ccxkt;iil used arid the sciiitilhrion vi;il used. 

2 .  Data From the Counter 

2.1 The data submitted from the counter sh:t!l be Iegible and include: detector ID 
numbers, count dates, Sample IDS,  qucnch monitor values, LCS IDS, 
brickground utater and preparn~ion bhnks, instrument bnckgrounds, efficiency 
stmdards idcntified, CPhls, sample and background count duritions, and printed 
i n s ~ r i ~ i i ~ c i ~ i  prograni sctrings. 



3 .  Calculating hll>Xs 

. ;J appropriale units Eff * Afi*;uo: + 2.22 * e 
see Scope of Work Section B.2.16) 

Where BKG = Background count raw in CPM 
T = S;impl,e count diirririon 

1 
Eff = Dcrccror efficiency 

e" = ~cc:iy correction (for specific ndionuclides) 
Aliquot = Aliquot i n  appropriate uni ts  (see Scope of\Vork Sec. T3.2.16) 

4 .  Eqtiipnicnt 

4.1 The laboratory shall cali brare non-class A pipers on a quarterly basis 10 ensure ~ I u t  
stx1d:u-d aliqiio~s are dclivcrcd. The calibration dam sh;ill bc awilablc on :in as 
requested basis and be retained by &e labomtory for on-sire iechnical audits. 



The following itre rquirzinents for isotopic analysts using High Resolution Ga~nnia Spccu ’ c~~~~c t ry .  
These requirements address insmimenration, calibrations, s:iniple holding rimes, case n:irratives, 
quality control including LCSs, matrix blanks, MDAs, efficiency versus energy curves, 
documentarion for calculauons, and m w  data. 

The General Requirements section describes the specifications for instrumentation, 
-calibrations, sample holding times, and Case Narratives. 

1 . Insfrumentation 

1 . I ‘l’hc 1 Iigh licsolurjon g;mini;i ticwctor svsteni shall consist of ;my germ:iriiuin- 
lithium or intrinsic gemianiuni detecror s;itablt: for measuring the ganima isotopes 
of inrsrcst in  the rangc from 25 to 2ocK) KcVs. 

1.2 The derector system shall have a resolution of 3.0 KeV or less for the Co-GO 
peak at 1332 KeV. The resolution is defined as the product of system gain (in 
KeV/chwel) times the channels FWHM (in chmnels). 

1.3 ‘I’he Inbmtoq shall idenrify and dmurncnr rhe irismiriicnr manufacturcr, 111cxie1, 
instrument configiiration, program and instrument settings, detectors IDS, and 
any chsnzes or modifications in the instrument maintenance logs. 

1.4 ’flie detecror system should be set tip according to tile manufmurer’s insuvcrions 
.W dl..i ~ I C  XlDIZs I I X C I  ~ I C  I?DL.\ fi); i!li* S N I I ~ ~ I L ~ ~ .  

1.5 The laboratory shall maintain an instrument run log ‘and a maintenance log for 
a c h  instrument used. 

2 .  Calibrations 

2.1 The srandard materials used to prepare the cfficisncy curves and cfiecksources, 
energy cdibi;l:ion curves and checksources, and mixed-gamma sources shall be 
NIST-mceable or equi\dent, unexpinxi, and be of tfie highest purity obtainable. 
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2.2 The checksource sundards sh:til 'be counrcd at kasr once pcr ~ n o n ~ i i  111 c,iiil 

derector m d  iiic rcsiil~s s h l j  tx subrnirtcd on a rnon~hly basis. 

2.3 The sysrem p i n  (KcV/d~:innel)  is defi;ied the slope or the detccror's ci ici-~y 
calibntinn curvc :ind shall tx 1 .(XI KeV/chsnncl or less. 'I'he cccffic-iciits for  riis 
energy calibralion curve sliall tx shown on rhe prinictur and subn~irted w i r h  e:ach 
SDG. 

2.4 Tile characteristic curve of rhe dctcctor shall tx determined by analyzing sr:ind:utls 
for each sample nmuix, nxiss, arid geomeny which have strong gamma lincs 
covering the energy range desired. For each energy the observed cfficiciicy is 
divided by the line inrcnsiry 2nd multiplied by 100;  hii is creating a full intensiry 
efficiencics versus cncrgies curve. The ccxfficicnls for the c u n c  shall hc siioun 
on the sample printout and submitted with each SDG. 

2.5 An instrument background spccm shall be measured showing background coiinis 
obtained i n  each peak of interest for a count duration which is at least as long as 
the sample count duration and the  spectral summary shall be submitted on an ;is 
requested hxis .  

2.6 SaInples shall be counted for durations long enough 10 achieve the KDLs. 

2.7 The coefficients for the FWHM shall be shown on the sample printout :ind 
submitted wid] each SDG. 

2.8 The Co-60 peak for rhe checksource standard shall not be shifred more than 2 
channels from the centroid position. 

3 .  S:rmple 1IoIding Times 

3.1 Water samples shall be analyzed wirhin 180 days from date of collection. 

4 .  Cnsc Nnrr:itivcs 

4.1 Case narratives shall be specific for each SDG as IO abnonnalirics encounrcred 
with samples. Reasons shall be given whv proper aliquot size was not used, or if 
RDLS were not met. M ~ U - ~ X  problems, poor counting precision or poor accuracy 
shall tx explained. Reanalyses shall be explained rind the analytical results tiiat 
are reponed shall be idzntificd w i i h  riieir respecrive rcan;tly.iis dara. 1kvi:itio:i~ 
from SOPS shall be explained. 

11. Q u a l i t 3  Control Rcquircnicnts  

The Quality Connol Requiremenrs section describes h e  specifications for LCSs, rcplicare 
analyses, 1i13u-i~ b l m k  analyses, detennining h?DAs, and aliquor sizcs. 

GKRhSP/RhSP 



1.3 LCSs sha!l be prepared in *he sanie nxtrix, ge-ometry, and m x s  as the samples. 

1.4 LCSs shall have the same alic,,~ot size :is the samples. 

1.5 LCSs shaif have the sxne RDLs as die smiples. 

1.6 Using the statistical coi,nting error, the observwj LCS valuc shall be wirhin 30 
control limits of the expected LCS vdue  and shnll have ;i relative percent error. 
no1 IO escecd 5%. 

1.7 LCS samplc data shall be submined with each data pscknge and shall include the 
exjxcted values for dl isotopes for which the smples  are k i n g  andy2ed. 

The activities based on rhe two confirning lines of the Co-60 i n  the LCS shall bc 
within the range of the weighted average and its associated error at the 99% 
con fidcncc li r n it. 

The K-40 peak in the sample spectra shall not drift by more than 3 channels from 
its centroid channel number. 

1.8 

1.9 

2 .  Replicate Analyses 

2.1 Reglicare analyses shall be analyzed at a frequency of 10% per tutcli. 

2.2 Replicate samples shall be prepared and analyzed in the same m:inner as the 
s:ii1>plCs. 

2.4 Replicare samples shall have the same RDLs as the samples. 

2.5 Replicates shall be counted for the same count durations as the samples. 

3 ,  Matrix I l lanks  

3.1 Matrix blanks shall be analyzed at a frequency of 5% per batch. 



3.3 hlrtrrix blanks shall lx counicd for thc sai1:e count duriitiOl1 as t11e sliniples. 

4 - hliriiniurn Dctecrable Activities 

4.1 Count durat ions for s;iniples, rcpljcatcs, bl:inks, and h:ickLgounds shnll be 
optimized so that the MDAs :icliicv:: the RDLs. lnterfcrenccs, contmiinants, iind 
other rnatrix problems niay cause the sample MI>As to excccd the desired MDAs; 
iiowcvcr, rlic 1aIwr;iiory s1i:iiI cjcnionstralc (~usiially by rcin;iljlsis) tha t  11ic h,lr):I 
could not be met due to the matrix and not because of inadequate count time, 
labontory problems, or other limitations. Reanalysis due to mamx problems will 
be treated as arl addirionril sample analysis. I n  all cases, failure to achieve the 
required MDAs shall tx. fiilly csplained in rhc Cnsc N:irr;irhcs. 

4.2 The h4DAs shall be reported on the sample calculations sheet. 
bxkground couiit r;ikcii (1 nionrh old or less) s h l l  tx: used for c;ilculntions. 

The Iasr 

111. Raw Data a n d  Documentation 

The Raw Data and Documentation section describes the specifications for calculations 
sheets, spectra, calculating h?DAs, and submittal of standard operating procedures. 

1 .  Calculation Sheets  

1.1 G:inima Specuometn calculstion sheers stull iricludc: batch numhers, s:imple ID 
numbers, LCS ID nuiiibers and results, expected valiics of the Less, rii‘itrix 
hinnk wsiilts, 2liquc’l of v.::iplc~s, \:~iiipIc :ind txickp-oiincl count dur:itionq. 
coe f fi c i en r s of en erg 1)’ c ;i 1 i h r 3 I 1 o ii c u N e,  c CK: f fi c i c n IS of c h iua c I e n  s t i c e f fi c i e n c y 
cuwe, coefficients for l ~ ~ l t ~ I - i h l ,  encrgics (keV) of peaks of intcrcsr, address 
channels, sample and background net areas (counts), critical level counts, ROIs 
and FWHM values, the KOIs for the isotopes of interest, analysis dare, sample 
activity, unceminty, and MDAs in  appropr im units (see Scope of Work Secrion 
B.2.14), and m y  reici ; t i i t  coiiiiiicnts un qti;ility o f  rlic aiis:ysis. 

1.2 A summary repori data section shalI include: batch numbers, samplc IDS, sample 
collection dates, activities, uncenainries, and MDAs in appropriate units (see 
Scope of Work Section U.2.16). 

! 
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2 .  ilztrd Copics of Spectra 

3 .  CalculatingMDAs 

3. I The MDA shall Ix: cakulared ;is follows: 

MDA (pCdAliquot in appropriate unirs 
sce Scope of Work Sec. B.2.16) = 4.66 (BKGflI]o.S- 

Eff * Aliquot * a h  * .O37 

\t'lizrc BKG = Background coiin~ rate i n  CI'M 
T = SmipIe count driratior: 
Eff = Efficicncy valiie iit  p x k  energ (from characteristic efficiency 

Aliquot = Aliquot in  appropriate unirs (see Scope of Work Sec. B.2.16) 

.037 = Conversion factor from disinre,mtions per second (DPS) to 

I 

curve) 

abn = Abundmce or line intensity (expressed as a decimal) 

p Ci 

4 .  Equipment 
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n e  following arc requircnmts for Gross OL and p analyses using Gas Proportional Counrers 
( ~ p C s ) .  These requirc~llents sddress instrumznt;ition, cd ib ra~ons ,  samplc holding times, case 
nsati\res, quality control including LCSs, replicate analyses, 1ahr:irory blanks, MDAs, se:f- 
absorption factors, aliquot sizes, documenmior, for cnlcuiations, 'arid n w  data from counters. 

The General Requiremen8 section describes rhe specifications for insuunientation, injiial 
and conunuing calibrations, sample holding rimes, and c x x  nrusarivcs. 

1. Instrumentation 

1.1 

1.2 

1.3 

i .I! 

1.5 

Instrumentation shall consist of any low-background, anri-coincidence 
proportional counter consisting of a sample detector. cosmic detector, and pulse 
height discriminating circuitry for mcasuring a and F activity, or demofisurited 
equivalent. 

The laboratory shall idenrify the instrument manufacturer, model, insmmenr 
confi,.urauon, program and insmment settings, crossrdk valucs, voltages, dates 
of insrallarion, and detecror idcn tifications. 

The laboratory shall set up insmmentation according to the mnnufacturer's 
insnuc5ons; any changes or mdificarioi:s ihercto sh;ill hc c~oc.umcr:rc.iJ. 

Counrzr cfi-icic~~y. diquor size, and count dururio!; si;A k opiiiiii,ced so ihi rile 
hfDAs meet the RDLs for the samples. 

The instrunienrarion shall be siirgc protecrcd. 

I 

2 .  Initial Calibration 

2.1 The laboratory shs!l follow insirumcnt m;inu1~ciurcr's insiruciions usins 
appropnate sources to sct voitnses and calibrate insmiment dccctors. 



3 .  Continuing Calibrations 





2.4 Replicate samples shall have the Same NILS as the samples. 

2.5 

2.6 

Rcp1ic:tres shdl be coiinted for the same count durrttiors :IS the samples. 

Replicate malyses data shall be subniittd v*iih each S I X .  

2.7 The replicate anallvses shall be Kpithin the 30 n n g e  of the weighted avenge and its 
asstciared standard error. See h e  Glossary for thc Weightcd Average fomiul:!. 

3.2 Laborarory blanks shall be prepxed  and analyzed i n  the s:ime nxinncr AS tlic 
samples. The laboratory may use a deionized water matrix for latwratory soil 
blanks. 

3.3 Laboratory blanks shall have the same aliquot size as the samples. 

3.1 Count durations for s;iinplc:s, rcp l ia tcs ,  blanks, linu h c L . g c ) u ~ ~ d ~  s11;ill bz 
oprimized so that the MDAs achieve the RDLs. Inrerferences, hi$ dissolvctl 
solids, and other mamx problems may cause the sample MDAs to exceed the 
desired h D A s ;  however, the 1hcrator-j shall demonstraie (usually by re:ina!!,.\is) 
th3: the h?DA could not bc met due to rhe matrix and bccause of inndequare 
cotin! rimc, labori3tory problems, or othcr limitations. Rennalysis dt:: IO 
de~iionstrared matrix problems will be neated as an additional sample analysis. I n  
all cases, failure to achieve the required h4DAs shall be fully explained in  the Case 
Narrrt ti vcs. 

.- 4.2 The hlDAs shall be reported on rhe sample calculations sheer. 
background count taken (1  monLh old or less) shd1 Lx used for calcularions. 

1he last 
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1 . Calculation Siiccts 

1.1 Gross Alph3-Reta crilculntion sheets shall include: Barch numkr:,. samj’le IDS, 
alpha crossrdk values (if applicable), bera efficiency curve ccxfficierirs, h a  
crosstalk values (if applicable); sample and background COUSIL durations, aJp1i;i 
hackgroiintf cmirits, k r r !  b;tckground coiinrs, LCS IDS, otmn~cd alph:t : ind l r i x  
LCS and oxpccred LCS values, couiii d:ires, aliquot \’01uiiic:,, wciglits or] 

1.2 A summary repon dzra section shall include: batch nuriikrs, sample K s ,  sample 
col I cc I i on d ;I I e s, :IC r i \’ i I i es , u n cc n ai n ti cs , xi d t\lD A s i ii ; I  13 j m p r i  ;it c 11 n i t s ( sec 
Scopc o f  Work Sccrion B.2. IC;). 

r .  2.1 I he laboratory shall submit raw data; instrumerit program printoui:; which 
include: detector ID numbers, sample IDS, count dates, sampk and background 
count durations, detector identificaiion, and alpha and beta accumulared sample 
and background counts. 

3 .  Caiculafing hlnits 

3.1 ‘1he hlDA sh:ill k calculated ;is follows: 

Eff * Aliquot*’ 2.22 * e-” 

Wliere D,KG = Background coiinr nte  i n  CPM 
T = Sample count duntion 

Eff = Iktccior efficiency 

e 

1 

Aliquot = .41iqunt in appropriate tinirs (see Scope of Work Sec. B.2. IC;) 
. iJ = Decay correction (for specific radionuclides) 

4 .  Equipment  
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The folloi~4ng arc rcquirenicnrs for 220Radii~n~ by Radon Enisnation anal:.ses. These requiri.menrs 
address instnimentation, Cali brarions, sample holding times, case narratives, quality control 
including LCSs, replicate analyses, laboratory blanks, MDAs, cell constants, documentaiion for 
calcul;~i~xis,  2nd r;inr d:iia from couiitcrs. 

I . C;ciier;il I:cquircn,crlls 

Ric  Genenl Requirenients section cicscnhes rhe specjfications for inxuumentation, initial 
and continuing calibrations, sample holding times, and Case Narratives. 

1 . Iristrurncntaf ion 

1.1 

1.2 

1.3 

1.4 

1.5 

The alpha scintillation dcrccrion system slio~lld consisr of a photomultiplizr tiibe 
n r i t h  a light-tight metal housin? used in  combination ~6th Lucas cells arid having ;i 
known efficiency arid background. 

The laboratory shall identify the instrument manufacturer, modcl, iristrumcnt 
confipration, program and instrument settings. voltages, dates of installation, 
and cellhnsaument identifications (if applicable). 

The labratory shall set up insmiinentarion according to the ni:inufacriircr's 
insmictions; any changes or nidifications thereto shall bc documented i n  the 
instrument ni3intcn:ince log and n::iintaincd for on-site rcchnical aiidirs. 

The instrumentxion shal: tx surge protected. 

2 . Initial Calibration 

3.1 The 13 'norat or y s Iiou Id foI low in strii men I man ti fric t 1 1  rer's i n s t rii c t iori s us i n g 
appropriate sources to set voltages and calibrate insuuments. 



2.5 Sample analysis shall bcgin on i n s t r u n ~ n t s  which have had comprc1;ensi~ 
maintenance or have been out of service only after the instrument has passed at 
least 4s hours of inslrumei11 pcrforiii:inci: c!iccks including rcIi;ih!Ii1y c!iccl,w.~rcc 
c oiin t s . 

2.6 Cell bxkgr-ound counts sllall Ix ~ k c n  3 Ininiiinim of weekly or txfore c x h  ix:1~11, 
and shall be included in the :ippioprizite data packages with background coun~s  
counrcd for at lcasr the same count durations as the samplcs. Cells used for 
analysis of EGGrG samples shall nor have bxkgrounds which ctceed 0. I5 Cl’M. 

i 

3 .  Cell Constants 

4 .  Sample  Ilolding Times 

4.1 M’arer samplcs shall bc anrllycd \viihin I SO dal’s from date ofcol!t.crion. 

GRRASPIKrJP 

5.1 Case narmtives shall be specific for eltch SDG as to ab1ionn:ilities encountered 
v3th samples. Reasons shs!l he given uihy propcr aliquot s i x  un s  no! uscd, or if 
FXlLs were not met. Marxis pioblems, poor counting precision or poor xcuracy 
shall be explained. Re,malyses shall be explained and die malyrical results rhat 
nre rcponcd shnll Ix identified wirh their respective reninlysis d::~i.  IIevia!ions 
frvn1 SOPS si1:111 lx cspl;1inctti. 
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1 . 1 ,aho tn to r~  Control  S3mplcs 

1 .  I LCSs shdl tx: analyzed ar ;i frequcncy of S% pcr hrltch. 

1.2 The LCS activity shall be from greater than Sx to less than or equal to 3Ox rhe 
RDL. 

I .3 LCSs shall be prc;)ar"ed and analyzed in the same manner ;is the samples. 

1.4 LCSs shall have the same aliquot size as the samples. 

1 .S TJsins tb:: statistical counting error, the observed LCS value s h l l  be with;q 30 
control Iimits of the expcL.tc:d LCS v3111e ; i ~ d  shdl have a rclarivc. pcrcult error, 
nor i o  escccd 10%. 

1.6 LCSs sh;ill be counted for rix sxiic count durations LS the s:irnplcs. 

1.7 LCS data shall be submitted with each data package with the expected values. 

2 .  Replicate Analyses 

2.1 

2.2 

Replicate analyses shall he analyzed a t  3 frequency of 10% per batch. 

RePfic3i:: samples shall be prepx-ed and analyzed i n  the s;me rnanncr :is the 
sa nip1 e s . 

F?,epiic;ite samplcs shiill have the sarne nliqiiot s i x  2s  he s;implcs. 2.3 

2.7 Tie  replicate analyses shdl be wi!hin the 30 range of the wiShtcd average and its 
associated standard error. 
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3.3 Labomtory blanks shxll have the same aliquot s i x  as die samples. 

3.4 Laboratory blanks shall be counted for the same count duration as the samples. 

4.1 CouIit  d u r r t h i s  fur srtinples, reylic;ircs, blanks, and b:ickgrourids sli:ill 
optimized so that the MDAs achieve thc RDLs. Interferences, high dissolved 
solids, and orher matrix problems may cause the sample MDAs to exceed the 
desired MDAs ;  however, the laboratory shall demonstrate (usually by reanalysis) 
thar ~ h c  h?DA could nor lie mer duc IO thc iiiarrix and ii(7r because of in:i,icqx?c 
count time, laboratory problems, or other 1imit:itions. Reanalysis due IO 
demonstrated m:tmx problems will be treated as an addiLi0na.I sanple ,ulaIysis. i n  
all cases, friilrirc 10 acliicvc the required MDAs sh:ill bc fully explained in tlic C:!w 
N m a  I i v es . 

4.2 The MDAs shall be reponed on the sample calculations sheet. The lasr cell 
background count taken (1 week old or less) shall be used for cdcuiarions. 

111. Raw Data and Documentation 

The Raw Data and Documentation requirements section dcscnbes the specificatioris for  
reponing calculations, reporring mw data from counters, and calcularing h4DAs. 

1. Calculation Sheets 

I .  1 "6Radium by Radon cmnnation analysis c;ticulation shcets shall inclutlc: 13arcii 
numbers, sample lDs, identification of each celVinstrument combina:ion, cell 
constant for each celI/instniment combination, recovery factors (if appIicable): 
sample and background count durations, sample and background counts, time 
inrenial between inirial and final deenianation and beginning of count, LCS Ins, 
observed LCS activities i n  pCi/L with uncertainties and expecrcd LCS values, 
count dates, aliquot volumcs, and sample activities, ~incenainties, and h4DAs in 
appropriate units (sec Scope of Work Secrion B.2.16). 

1.2 A summary report data section shall include: batch numbers, sample IDS, sainplc 
collection dates, activitics, uncertainties, and MDAs in  appropriate units (see 
Scope of Work Section B.2.16). 

2.. D3f3 f rom the  Counter 

2.1 l l i e  1aSorriro:y shall subixir r;tw data and irisrrumcnt piinrouts which inc1u:i:: 
s;m p 1 e IDS, co i i  11 t d n t cs, s;!mp 1 c :i nd b:! c k g o  ii nd coli n : ti ur3 I i on s, idc n t i  i?c ;i i ioii 
of ceIl/jnstrument combinanon, and :~ccumulatcd snrnplc and background counts. 

GKRLJPMhSP 



\t’Iw-e I3KG = Backgrourid co:int rare in CI’M 
T = Smple count duration 

Eff = Detector efficiency 
\’ol = Volume i n  Lirers 

1 

-L I 

h 2 
I-e 

e 

e-hr3 

= Ingrowth correction for Radonz2? from injrial IO final deamanarjon 
= Dcciy ccmccuoii l;>r kidwia. - -  1 1  0111 final dcaniana~ioit 10 

= Decay CGrrecrion for   ad on-"' during r11e count 

? ’I  > 

begirning of cwnr 
717 

4 .  E y u i p m c n t  

4. 1 ‘Thc I;ilml-atory sh:ill calibxlc on 3 q~inncrly h i s ,  non-class A pipets :tnd s ; i r~~pic  
dispcnscrs IO cnsure t11;i; siand;ird aliquots are dciivcrcd. ’i’he d a ~ i  sh:ill bz 
available on an as requested basis and be retained by the laboratory for on-sire 
rtudiis. 



?lie following a rcquircrnents for Kadiorneu-ic StronLiurn, Cesium and nsRadiuiii : ~ I ~ ; L I J ' G  using 
GPC. Thcsz requircmenrs address instrumcnt:i~ior~, calibrations, sample holding times, cxc 
nnrratives. quality control including lab control samples. replicate an3lyscs, latwratory hlanks, 
minimum dettcr:~blc activities, chemical rccovcry l'riciorx, cf'ficicncy fx tors .  ( ~ ~ ~ ~ 1 1 1 1 ~ ' 1 l i ~ ~ 1 1 ~ ) 1 ~  l;)i 

c~ilculations, and raw dam from counters. 

1. General Requiremen ts 

The General Rcquircmenrs sccrion dcscribes the spccificntions for instnimentarion, i n i t i a l  
rind continuing cdib;;irions, sainple holding linicb, and C:w Narratives. 

1 . 1  Insrrumcntation shall consist of riny low-background, anti-coincidc.ncc 
proportional counter consisting of : sample detector, cosmic dctecror, 2nd pulsc 
height discriminating circuity for measuring beta activity, or demonstrnrcd 
equivalent. 

1.2 The labra tory  shall identify rhc instrumenr m;inuf;tcturcr. 1nodc.l. i n ~ t r i i ~ i ~ t ' i i t  
configuration, propam and insrnimcn: settings, volrases, darcs of insrall~:tion, 
and detector idenrificarions. 

1.5 The insmmenr shall be surgc protcctcd. 

2 .  1nili:il Calibration 
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2.2 

2.3 

2.4 

2.5 

'l'he 1atx):ator-y s\l:il] subrnir calibration vcriflc:ttion dhi3 every rhrc:. yc"r.\ 
w h en ever re-ca] j [jrn t i on s BTC pe rfornic ri . S! i .ii 1 
include: raciioi1Liclide name; cenification. expimtion dates, and I)PhI X U \  ;ties 0;' 
srandxds; voluni~s o f  stsnd;irds used; courit durstions; cdibi:i!io:~ d:~tcs; 1:1g 
weirhts of s:;lts; kra counts obtained; efficiencies; and ks i - i i t  cun'e cwfficierirc 

The laborsmy shall pcrfon;; cali brations for eaci, radionuclide IO tx: ccw~ied, 3:(d 
the standxd refermce mr-trerial slial'i have th:: s:ime physical form ( s i te ,  slxi 
planchet material, etc.) as die snmples to tx coun~cd. 

For multiple counting systems, calibration equivalency shall be shown 
derector in rlic 'amp. The complcte self-ahsorption cun'e s!i:iIl tx deten 
one detector per may,  and rhree rcpresentLttive weighrs, OJX weight wi 
mg, one weight within 31-60 mg, : i d  one weight within 61-125 R ~ E .  'The 
weighrs I I I U S ~  agree uritt:in 30 conuol limiis usirlg the rciercncd starisilcd 101s 
(see the Glossary). 

The laboratory shall genente and submit at least every three years self-absorption 
curves for Strontium, Cesium, arid AcLinium or conip;irabi:: beta encrgy 
nuclide such as Strontium. The C L I ~ V C S  shall be prepxcd using XlST-rracedb.z 
sra ndard s, or eq ti i \!:I 1 c TII si:ind 3rd reference iii;i1 cri a1 s, ;ice u mu1 ;it i r ~ g  :it 1 ::::\I 

10,000 COUIIIS for each planchet counied for Strontium, Cesium a n d  
Actinium or comparable bera energy nuclide such as 89Soonriuni. These 

curves and associated raw data shall be submitred ai initiation of conuact and 3s 
generated. Planchers older than three years are not acceptable. 

Ca1 I bra ti o n veri fi i' a r i or: d LI 

90 137 '-, 5 

69 

YO I37 

21 6 

3 .  Continuing Cal ibrat ions 

3.1 The laboratory shall perfom weekly continuing calibration verificstian andyses. 
The l ahn to ry  shall perfom standard staristical tests referenced i n  ihc GIossxy to 
dctermine the insLrumcn1 rclinblliry and subriiir this dn::~ mo:.iii~l? or o n  :in ;!s 
requested basis. The. 1ahra:t.x-y sfiall mxintain this infomiation i n  1o;Lwoks or oil  

knchsheers for on-sile reciii;~cal audits. This dst3 shli  i ldudc:  i i l y  or i ~ u : L i y  
reliabiliry chccksource nmic :  ccnificntion dare, expiration dare. and DPM aciivi!y 
of standruds; cciunt durations; beta counts obtained; efficiency obtained on rhe 
daily or weekly standard; m d  action t k e n  if the insuurnent is outside srarisricni 
criteria. 

. .  
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3.2 Sample analysis shall begin on insruiuents which have had C O I I I ~ ~ ~ ~ C I I S ~ \ * C  
maintenance or have been out of senlice only after the instrument has passed at 
least 4s hours of instruincni perfoniiance checks including reliabi1i:y check sourcc 
and insrnirnent background coiints. 



‘I ... 

3.4 1nsrr:inient background counts shall bc triken a minimum of weekly, o r  t)cfore 
c:ich batch, and shall tx: includcd i n  each SDG. I3ackgroiind cotii~ts s1t;ill bc 
counred for a! lecjst f i x  SRRX count durations 2s the s;implcs. 7 ne laix>rarory slxill 
submit with Gicli S I X  die kxkground c m n t  dura:ion. 

4 .  Saniple Ilolding Tinies 

4.1 Watcr s;trnplcs shall bc arxilyzed w i r h i n  180 days from d:rte o f  collcction. 

5 .  Case Narrat ives  

5.1 Case narratives shall tie specific for each SDG as to abnormalities encountered 
wi th  s:irnples. I:ea.\oi;s sh:i11 lx givcn w h y  propyr aliqaot size was riot uscd, or if 
RDLs were not met. Matrix problems, poor counting precision or jmor accuracy 
shall be csplained. Kmndysis shall k explaincd and the analyticill results that rue 
rcponcd sin11 Lx idcnrified with thcir respective reanalysis d;itn. I>cviations from 
sops shall be explained. 

11. Quality Control  Requirements 

The Quality Conwl Requirements section describes the specificadons for analyzing LCSs, 
replicaie analyses, laboratory blanks, and determining MDAs, sample aliquot, and self- 
absorption coefficients. 

1.1 

1.2 

1.3 

1.4 

1 .s 

The LCS activity shall be from grc:iter than 5 x  or equal IO 3Ox the insLrunicnt 
MIL. 

LCSs shall k prepxed and analy7,cd in the same nxinner as the samples. 

LCSs s h d l  have the same aliquot size as the samples. 

Usin: the statistical counting error, the observed LCS value shall be within 30 
cont.c.1 limits of the expected value and shall havc a relative percent error not to 
cxcecd 25% for total Radiosrronriurn and Cesium and 30% for 2”sRKadium. 
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2.1 

2.2 

2.3 

2.4 

2.5 

2.6 

2.7 

Replicate analyses shall be analyzed at 3 frequency of 10% pcr bd~cli. 

Replicate samples shall be prepared and analyzed in  the same manner as the 
ssrnples. 

Replicate srunples s!i;ill have the same aliquot s i x  as the samplcs. 

Replicate sainplcs shall hnve the S:IIIIC RDLs as the s:iiiipks. 

Replicates shall be counted for the same count durations as the samples. 

Replicate an:iIyscs data shall be submitted wirh each datr! packa_~e. 

The replicate analyses shalI be within the 30 range of the weigh:cd avcnge and its 
associated standard error. See the Glossary for the \?/'eight& A*;errtgc fonnula. 

3 .  Laboratory blanks 

3.1 Laboratory blanks shall be analyzed at a frequency of 5% per batch. 

3.2 Laboratory blanks shall be prepared and analyzed in the same manner as the 
samples. The laboratory may use a deionized water m a u i s  for laboratory soil 
blanks. 

4 klinimum Dctcclablc Acti\*ities 

4.1 Cniinr dur;itions for xmiples,  rcplicatcs, blnnks, and backgrounds shall be 
optimized so that the hlDAs achieve the KDLs. Interferences, high dissolved 
solids, and other mamx problems may cause rhe sample MDAs to exceed the 
desired hlDAs; ho~vcvcr, L'IC laboratory shdl  dcmonsmte (usually by r m d y s i s )  
that the MDA could nor be met due to the mauix and n ~ t  because of inadequate 
count rime, laboratory problems, or other limitations. Reanalysis due to 
demonsrrmd matrix problems will be ucatcd ns an :iddirion:d s.mpIe an:tlysis. In 
all cases, failure to achieve the required MDAs shall be fully explained in the Case 
Nmatives. 



6 . Cliemic:il Rccovcry Factors  

6.2 ?he chemical recovery for thc procedures shall be greater thm 35% hut less 11~117 
100%. Chemical rccovcrics grcatcr rhan I (X, ,'L arc not ;tcccpr;iblc. 

111. Raw nata and Documentation 

The Raw Data and Doc!-imenration requirements srctjon describes the specifications for 
reportin: c:ilctil;itions, rc,pning r:iw dai:i  from c'mircrs, and ca1cul;:Iing h4D:qs. 

1. I Radiomemc calculation sheets shall include: Batch numbers, san~ple  IDS, beta 
efficient), c u n ~  coefficients, sample and background couni durations, beta 
background counts, LCS IDS, observed beta LCS and expected LCS V ~ ~ U C S ,  
count dares, aliquot volumes, weighrs, mount  of standardized cmjer  d d e d ,  bxi 
counts, beta sample activities, uncertainties, and MDAs in appropriate units (see 
Scope of  Work Section 23.2.1 6). 

1.2 A summaq~ rcpon darn section shall includc: h r c h  numlxcrs s:implc IUS, s;i~nplc 
callection dates, activities, uncertninties, and h 4 D . 4 ~  in appropriate units  (sce 
Scope of Ji'ork Srction I3.2.16j. 

2 .  1)af:t from the Couritcr 

2.1 The 1abor:itory shall suhmir raw diira; instrument prorram prinrours, which 
include: srtmple IDS, count dares, sarnple ncd background cnunr duraiions, 
derecior idenrificaricm. 2nd accumu1:trcd txi:l sample a;td txtckymnci COUIIIS. 



3 .  Calculatirig hlI1.4~ 

hlDA (pCi/AIiquot i n  appropriate unirs (scc section 13.2.16) 

= 4.66 ! n Ti G rr ] y- 
Eff * Aliquot* 2.22 * e- )il 

= 4.66 m Ti G rr ] y- 
Eff * Aliquot* 2.22 * e- )il 

Where BKG = Background count rate in  CPM 
T = S;miplc coun! duration 

Eff = Detector efficiency 

e 

1 

Aliquot = Aliquot in :ippropri;lte units (see section 0.216) 
A = Decay correction (for specific radionuclides) 

4 Equipment 

4.1 77ie labcxitory sh:ill cdibratc. on :i ( ~ u : L : - I H ~ ~  hisis, non-class A pipets and samplc 
dispensers to ensure thst standard aliquots are delivered. The dara shall be 
available on an as requested basis and be retained by the laboratory for on-sire 
audits. 
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EXHIBIT XI 

RADIOCHEMISTRY DATA PACKAGE CI-IECKLISTS 
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-Matrix probicins expiiined 
-1nsnumeni problems explained 
-Improper collection, storage, presentation, container explained 
-Hold times or RDLs IlIei, exp1;ined if not met 

n. - Efficiency, Background, :ind Calibrrtlioris Data 1’acl:a;e 
-ID of erich Detector 
- Dxes of 1:i.s: cfficicncy chcck including: SJXCLIX an(/or cti;~ nncl 

by channel printout, cenificates and DPMs of check sources; 
counts obtaincd; count duntions; and channels selected for KOIs 

cdibration data of Pu, Am, Cm, and U standxds 
-Proper channel nunikrs of isotopes of interest, based on 

-Tos?l memory (channels per detector) 
-Energy ranse of the aljAia detection sysleni (Rev) 
-G;iin (KeV/channcl) of rhc : i l p h  dereclion sys~cni 
-Dr?tes of last background spectra including: sjxcua and/or ch:innel 

by channel prinrout; count durations; coiints obtained: and channels 
selecred for ROIs 

c. - taboraton. Blanks Data Package 
-ID of each derector used 
-Analyst initials 
-Date 1 3 b o m O r - y  blanks \yere analyzcd 
-ID of sxnples analyztd v:ith rhe 1:ibrsrory h h k s  
T y p e  of metiiod blank used, MDA of method 
-Vo!iime of diquot for h t m n l o y  b1:tnks 

D. - R c p l i m c  Sxiiplc Dit;:! Packagc 
-ID of each detector used 
- Anal y s t in i rids 
-D3te Qmple and replicates u“re analyzed 
-Sample IDS, values obtained for sample and replicates 
-Count duntions of s:imple and replicarcs 
-Volume of aliquot for S3111plC and replicares 
-Calcu!ared uncenainties and hltDAs 

E. - Lab Conn-ol Samples (LCSs) Data Package 
-ID of each dctccror used 
-A ndysr iniri a!s 
-Dare LCSs were analyzed 
-ID of LCS, LD of s p i k  concenmtc used ta prepare LCS, 

-Val:ics ob~iiiicd for LCSs \vir11 ~~ i i cc~x ; i r i~v  ;inti hlDi1 
-ID of sririlples ~ ~ i l y z c d  \viih 1he LCSS 

2nd expected value u.irh ancen:tinry 



E‘ 

G 

1-i 

Rcsolation 
-System gain (in KeVIChanrtel) 
- ~ V H i v l  ( in  channcls or KcVs) 
-Counts in  peak c1i:innel fur LCS 

- Recovcry Fscrors 
-Efficiency factor providcd for each deri*:tor used 
- 1D of each detector us& 
-Net counts and FYVHM obtained for each isotopic micer used 
-Count duration 
-ID, FWHM, and DPM value of each isotopic v x c r  
-CiIculated chcmic;d recovery 

_. Sample Data Package 
- C q y  of Chain of Cusicdy (COC) 
-Printed report of results for samples and rerum 
-Computer calculstions sheet including: sample IDS, 

detector IDS, ROls for isotopes of‘ interL.,?. counts obl;i:ned for 
smiplcs, b n c k p u n d  counts obtained, IiOIs for tracer, isoiopic 
trricer counts obtained coiint durations, DPMs of racer  used, 
aliquors of samples and mcers, dctector elficiency, chemic:i1 
recoveries, acriviries, uncert~inues, x i d  hlDAs obt:iined for s;imj~lcs 

1- - h4inimum Detectable Activity 
-Background rncssurements including: counts and 

COUIII durarions of samples and b:ickgrounds talien during 
the same weekly dme perirxl 

-Date of analysis 
-Back,mund O M  
-MDA calculaicd for each isoropic ~m;ilysis for the s:implc 



n. - 1 r: i ri a! :I rid Con ti nuin g Cd i bnti on Dnin Path ge 
-1 nstrumcnr ID P unibcr, m a n u  Tmurcr, and mucic1 niinibcr, 

-1hic OT pcr-furmince clicck 
- N1ST-traceable reference maisrial cenjfiates with expintion 

dare and DPM acrivir\. of unquenehed s;andxd 
-Raw dam from counter showing countS obtained and count 

durations 
-Efficiency ob tai ned for unq uench ed s t ;I ndard 

with prognni settings 

uench monitor values and CPM for Stmdard used w check 
long temi pcI-formsnce o f  cockrail and insm~ment 

- Background waier and preparation blank vials CPM results 

(2- - Background Water and Prepmuon Blanks Data Package 
-ID of each detector used 
-Analyst initials 
-Date backgrcund water and preparation blanks were analyzed 
-ID of samples analyzed uith the background water and prepmiion 

-Type of method blank used, h4DA of mcthcd 
-Voiume of aliquot for backsound water and preprlration blanks 

blanks 

D- - Replicate Saniple Dau  Packsge 
-ID of‘c:ich dctccto: ~iscd 
-Andysr initials 
-Dare a i p l e  and replicares were andyzcd 
-Collection d 3 t e 
-Sample IDS, values obtained for scunple and replicates 
-Counr dumtions of sample and replicates 

-CkIculated uncertainties and MDAs 
-VOI t~illt :  c)f  aliquor for ~ : t : ~ ~ p ! e  and r~plicitte~ 

E- - Lab Connol Samples (LCSs) Data Package 
- 1D of each detector used 
-.Analyst iniGnls 
-Date LCSs werc analyzed 
-ID o f  LCS, ID o f  spike concenuate used to prcpruc LCS, 

-Valuer obi:tined for LCSs u. i th  wiccrt:iinw :inti h l n  i 
-1D of s i ~ i i p k s  mrt1yze-d \ + r i b  rl:c LCSs 

and expected value with uncenainry 

GO 
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G .  - Quench and Efficicncy 
- Detector ID 
- NIST-traceable reference material cenificates used 

to deteninc dctccror cfficicncics and qiiench JINC 
- Quench Inoniror used 
-Quench monitor values and efficiency values 

- Batch numbcr and sample IDS 
- Efficiency srsndard and hscksoitnds used 
-Volume added to cocknail, cocktail used, and vials used 
-Instrument set lings uscd ~vhcn dctecfor cfilciencics a d  

- Volume of spike added io c ~ k t a i l  for internal srrindrudization niediod 
-Best fit curve cmfficicnts for qiiench cunle 111cihd 

- Date of last qucnct1 curvc check 

quench ciirve were an;-tlyzed 

H. - Sample Data Package 
Copy of Chain of Cusrody 
Printed report of results for smple ,  reruns 
Computer calculations sheet including: sariiple D s ,  

isotopes of inrerest, counts obtained for samples, background 
counts o b u i n d ,  sample aliquor, collection date, count date, 
count duraGon, derccror efficiency, and :iciivitics obtsincd 
for saniples, unccrisintics, and  h4DAs 

-Raw data from counter, copies of notebook pages 
Instrument counting logs 
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Case N ; m i  t i ve A. - 
-B 31 ch N 11 inbcr 

-h.latrix problems exp1:iined 
- Instrument problems explained 
-Improper collection, storage, preservation, con uiner explxiixd 
-Hold timcs or RDLs mct, esplaincd if not niei 

Abnorniali:ies, reanalyses, or SOP dcviauoris explaincil 

B .  

C. 

-Calibr,ttions Data Package 
-1D of c x h  Dctcctor 
-Date of the calibration clicck; channel by channel 

printout, identification, ccrrificarion and expintion dates. 
and DPS values of checkscmrces; count durations; calibrated 
cncrgy (in I :cV) for cach j ~ i k  of inicrcsi; calilxiicti ccntroid 
ch;tnncl nt~mbcr for cxf i  pcak of intcresr. obsrrved chaniiel 
nuniber for e x h  j x x k  of intercsr; of im val~ic. rind calculxed 
slop: from tlic Icasr x~u;ires f i r  o f  itic c:ilibrarioii d:ii;i 

-FuII 1Vidth Half hlaximuni (FWHM> of the pcaks 
-Energy range of the gamma detection system in (KeV): 

channcls of memory 
-Geomeuy, mamx, weight for which the efficiency curse is constructed 

line intensity of each nuclide of interest; countS per second 
observed for each peak of inrerest; DPS value of each nuclide; 
observed efficiency, observed ene r9 ,  obsenled channel number of 
crtch nuclide; and pIor of e n e r g  versus efficiency 

-1nte-mred area of the pcak KOls; count duration 
-Dates o f  lasr backgound specm including: specm and/or channel 

by channel printour: CC,:IIII dur;irions; counts oh::iincri for tile p.xk 
ROls; and conip;ucd 10 a long rcrni b~cI.gio11nci s1x:iua 

-hlsuis Blanks Pack;ige 
- 1D of each detecror used 
- Identification of rhe blank (i.e. i f  0rrau.a Sand for Soil, etc) 

-1ntcgnted area of penks ROIs 
-Co 11 ri t :I urat ion 
-Dare matrix blanks were analyzed 
-ID of samples :tnalvzcd iviih Ihc m;itrix blanks 
-Type of method blank used, MDA of m e h d  
-Volume of aliquot, wei$t, nnrrix, a id  geomcq for mavix blsiiks 

or deionized water 
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- Count duntion 
- Values obtained for LCSs with uncwtsinty and hmA 
-Expected value of LCSs with uncertainty 
- ID of samples analyzed wid] the LCSs 

Rcsul ts of st;i:istic:il e\du2lion for accuncy 

E. -Qu:iliijf Control fcx Gs1ni11a 1111:iIy~js Dats  I’sckagc 
- Detector idenuficauon number 
- NIST tnceable cenificate and DPM v:due of soiirce 
- Calculated activities of a nuclide of interrst baxd  

on indcpcndent anal> sii of niultiplc litics 
-Lritest backsround spccns (chmntl by chwincl) 
-Resulrs of the 1a1es1 backgoiind spccud 

-Net counts per second obrriined for a c h  nuclide of interest 

- 0 b s e n d  efficiency (%) of each nuclide of interest 
-Observed energy arid channel number of nuclides of interest, 

-Acti\4ties of nuclides of inmest used for energy calibi3tion 

-nvrlhl of die CCF p k  A t  1332 KCY 

in the cslibntion 

in addition to calibnrcd energies and channel numkrs  

I-. Sarnple Dam Package 
-Copy of Chain of Custody 
- Printed rcpon of results for smipics and reruns 

Cornpurer calculations sheer including: dercctor idcntificarjon 
n w i t x r ;  dstr: of aid! his; s~ii iyle nuiihcr; i ~ a r i i c h  oi iiiiciiJcs 

delecred; counr dura;jon: e n e r g  and ch,mnel numhcr for each 
analysis; inte*pte,d area for each peak ROI, FWHM of each peak 
of inlcrcst; peak widdl for each ROI; calculated counts pcr sccond 
for each nuclide of intcrcsr; weight, matrix, and geometry of the 
samplcs: ;ind c;ilciilnti.d scli\riiy and  mcemint5 of rhc x ; ~ m p l e ~  

G .  - hI i nimam Dct ccnhlc Activity 
-133ackcmund specrra for each detector showing b x k ~ ~ o u n d  coilnu 

-Count duntion for b:lckgroui1d 
-Date of analysis 
- Background CPM 

accumulated for each nuclidz of intercst 

hID.4 cri1cd:ired for escii n ~ l i d c  of iritcrcst for the snmple 
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A. - Cssc: Narrative 
-Batch N iinilxr 
-Abnormalities, reanalyses, or SOP deviations explsined 
- Matrix problems explained 
-1nsmiment problems explained 
-1mpmpcr collection, storage, preservation, containe; explained 
-I-lold times or IIDLs met, explained if I ~ O I  nict 

13 * -1ni tiid and Con t iaiiing C:tlibrii t ioii Dara 1’;ick:ige 
-Detector 11) 
-Date and time calibrated, cdibntion ctvxk, aialysr initials 
-Radionuclide standard name, NIST ccnification and cxpirrttiori 

date., and DI’M valuc 
-Aliquors of srrmdrirds used 
-Raw d i u  from counicrs showing rllp!ia and txra counts 

obtained 2nd coiint duntions for each weiglir of salt 
-Weights of s;ilu 
-Efficiencies 
-AlphdEIeu crossralk values 
-Best f i t  cume coefficients 
-Reliability checksource name, NIST certification, 

-Raw data from counters showing alpha and beta counts 

-Efficiency obtained for checksowre 
-Background c o w &  obraind arid couni duralion fur each dercctor 

expiration and DPhlI activity 

obtained and count duntions for rcli~hility checksource 

c-  - L!tMI-alOn, Ulmks Datx 1’ack:igc 
-ID of each dcrcctor uscd 
-- Analysr iniuals 
-Date laL.lorarory bl;!nks were analyzed 
-ID of samples analyzed with the laboratory blanks 
T y p e  of method blmk used, MDA of methud 
-Volume of aliquot for lalmratory blanks 

D -  - Replicate Sample Data Package 
-ID of each dctecror used 
-Analyst ini5tlls 
-Date snniple and rcplicates were analyzed 
-Saniple IDS, values obtriincd for sample and replicates 
-Count duration of sample and replicaics 
-Volume of aliquot for sample and replicates 
-Calculated uncenainties and MDAs 



F. - MDA 
- Background measureiiienrs including: counts and 

count Jurntions of  samples :in3 backgrounds r:tkcn diirillg 
die smie weckly tinie pcricd 

- Dare of analysis 

- MDA calculated for both gross alpha and gross beta 
B x k g ~ u u i i d  Gi’hl 

analysis of the sample 

- Saniple ID 
- Volume of sariiplc to deliver solids on the planchet 
-Raw? dara suppning  efficiency factor and efficiency factor used 

1-1 . - Smiplc Data Package 
-Copy of Chain of Custody 
-Printed report of results for saniple, reruns 
-Raw dau from counter, copies of notebook pages 
-Manuai/Cumputer dci;lations 
-Sample ID, Detector ID, obtained sample and background 

cocnts and coLini dur;itions oSserved, aliqiiot of  saniplc, 
weizht of solids counted, derecror efficiency, activities, 
uncenajnries, and hlDAs 

i 
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A. - Case Eirrri t ive 
- Batch Numbcr 
-Abnornulities, reanalyses, o r  SOP devi;luoIis explained 
-Matrix pmblcms explained 

-1rnproper collection, srorsgc, presenwkm, conl:iir:er esp1;linc.d 
-1-fold iinies or RDLs met, exphined if not niet 

Instrument problems explained 

u. - initial and Continuing Caiibmtion Dam Piickagc 
- ID of each detector 
-Calibration dates for each detector 
-Identification, cemfication dates, expiration date and DPM values 

of the standard reference marerid usd, 10 prcpare high and 
low disk standards 

-DPM values of the high and low disk standards 
Raw dais from ~ounters showing counts obt:.:ned and coiin: dLiratioii 

for high and low disk standards 

r u h e  
-h?idpoint voltage of the plateau curve for the photomultiplier 

Statistical analysis of the weekly checksources 
Back_mund counts obtained for each Lucas cell 

with count iumtions 

c- - htmraioiy Blanks Data Package 
-ID of esch cell/insu-ument conibin~trion used 
-.Analyst initials 
-Dare 1shntoi-y blanks were :uialyzt.d 
-ID of samples analyzed with the laboratory b1;tnks 
- <  I'\.;)e of nwhd blank US&? kIDA oi 1ncii1td 
-Voiume of' aliquot for laborator), b1:tnks 

D. -Replicate S,miple Data Package 
ID of each cellhnsuument combination used 

-A iini yst i ni ti31 s 
-Date simple and rcplicarcs were analyzed 
-Values obt;tined for sample and replicates 

Coun: durations of ssmples and replicates 
-Volume of aliquot for sample and replicates 
-Cilculared uncenainties and hlDAs 
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F. - Cell Constants Data Pacbge 
- ID of  each cell/insmment combination used 
-Concentration in P C A  of  solutions used in  “standxd huthlcrx” 
-Time intend between iniuxl and final dcerimnations 
-Counts obuined and count durdtions of standard for a c h  

-Efficiency obtained for each cell/insmnmit cumbin:irion 
- Results of statistical evaluation of cell/instnimcn: cf5ciencies 

ccll/instni~ncnr corii’oinsGoi, 

G .  - Sample D:ita 1’sck:tge 
-Copy of Chain of Custody (COC) 

Printed repon of results obtained for samples, lab control 
s;iniples, replicates, reruns, and I:itmratory blanks 

Sample lD, cellhnsmment combination idcnrific3tior1, 
counts obained for sample, counts obtained for b x k g o u n d ,  
count durations, sample aliquots used, cell cons~ant values, 
time intervals between initial and final dcemanations, dxnc 
inrends between final deem,mation and counting, calculated sample 
activity, uncertainty, and MDA 

-Computer calculations sheet including: 

1.1 ~ - MDAs Data P ~ k a z e  
-ID of each celVinsmmenr cornbination used 
-Background coii;its obtaincd 

Saniple count duarion 
-B :K k grou I 1 cc) 11 n I d ti r;i I i c )  I I 

-Dare o f  analysis 
-Calculated MDA 

i 
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A. - Cast Nmative 
- Batch Nuni’wr 
-AbnomAities, rcanalyscs, or SQP deviations crplained 
-Matrix problems explained 
-Tnsrniment problems explained 
-Improper collection, stomge, prescntarion, container explained 
-I-IoId rimes or KDLs met, explained if 1101  net 

n. - Initi:tl and C.mtiptiin_r C ~ i l i l ~ ~ ~ t i c ~ ~ ~  13:it:i Packnge 
-Detector ID 
- Dare and time calibrated, calibration check, analyst initials 
-Radioiiuclide sr;tndard nanic, NIST certification and expimuon 

dates, and D”M \ d u e  
- Aliquots of standards used 
- R:tw d a t ~  from counters showing tx~l counts obt:iiiled 

-Weights of salts 
-Efficiencies 
-Best-fit c u n e  coefficients 
-Carrier weights added IO planchets 
-Reliability checksource name, NIST CeRiflcarion, 

-Raw dau from counten showing beta counts obt:iined 

-Efficiency obuined for checksource 
-Background counts obtained ana count duration for cach dctector 

and count durations for each weight of snlt 

expiration and DPM acnvhy 

and count durations for reliabiliry checksource 

c. - Lrhrarc)ry I3lmits Dar;i Package 
-TD of ench dcrcctor iised 
-An a1 y s t in i ti:ils 
-Date 1ribor:itor-y blanks were :m:ilyzed 
- ID of samples analy7.d with the iaboratory blanks 
T y p e  of medid blank used, MDA of method 
-Volume of diquot for himratoiy blanks 

D- - Replicate Sample Data Package 
-ID of each detector used 
-Analyst initials 
-Date ample  and replicates were nnalyzed 
-Sm~ple IDS, values obtained for sample and replicates 
-Count duration of sxnpic and replicates 
-Volume of aliquot for sample and replicates 
-Crllculated uncertainties and hlDAs 
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E. __ LCSs Data Package 
-ID of each dctccior used 
-AnaIilyst initids 
-Date LCSs were :in;ilyzcd 
-ID of LCS, ID of spike coricenmte uscd !o prepare LCS, 

and expected value with uncenainty 
-Values obtiiincd for 1,CSs w i t h  uncen;ii~ity and hlDA 
-ID of samples analyzed with the LCSs 

F. -Chemical Recovery 
- Volume of aliquot used 
-Amotint of camer adJcd to the s:~niplc 
-Weight of saniple prccipiutc 
-Results of Atomic Absorption analysis if the I 'I mount 

of stable suolitiuni cxccdcti a fcw iniliiga~iis 
- Fractional chemical rccovery of the Leu nuclide of interest 

Go - Efficiency Factors Darn Package 
-Name of k t a  n~iclide of inrcrcst 
-Certification date and DPh4 valuc of ihc si:inti;ird 
-Volume of aliquot for srandards 
-Net CPh?s obraincd for srmdxds 
-Count date 
E f f k - i e n c y  derived from 1:itesi self-absorption c u n ~  

-Best-fit curve coefficients 
for the txra nuclide of interest 

H. - Sample Data Package 
-Copy of Chain of Custody 
-Printed report of results for sample, rcruns 
-Ran' datrt from co~~nrcr,  copies of notciwo'tt pagcs 
-ManuaVConipiitcr calculations 
-Sample ID. derecior ID, sample ;t~id background co~inrs obt:iinccf 

and count durations, aliquot of  ssmples. 
wcigiils of solids coiiri~cti, dcrccror c f ~ i ~ i c i i c y ,  activities, 
uncertainties. and hIDAs 

1- - hfDA 
-Backgound nieasurements including: counts rind 

count dtirntions of s:tmplcs and bnckgmunds r::ken during 
the sanie weekly time period 

-Date of analysis 
-Cackground CPh? 
-hDA calculated for toid Radiostronrium, Cesium, or "Radium 

analysis of die sample 

69 



EXt-TIBXT IT1 

CHAIN-OF-CUSTODY AND DOCU hlEhT CO\!I’\ OL 
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A sarnplc is physic:d ci-idencc collected from a facility o r  from thc cnvironmcnt. An 
essential pan of the hazardous waste investigation effort is tht the evidence ~ a t f ~ r c d  he 
conuollcd. To accomplish this, thc following sxnplc identification, chain-of-cilstrdy, 
sample receiving, and sample uacking procedures have been established. 

1 . 1 S;implc 1 J c n ~ i f i c ~ i c ~ 1 ~  

The conmetor shall have a specified method for maintaining identification of sanlp1-s 
tJlioughoul Ulc: lahrawry. 

Each sample and s:miple prep;iration conuincr s h d l  bc IAxled wi th  the field :!ssigiled 
sample number or 3 uniquc labomtory identifier. If a unique iabordtory idcntiiler is 
us4, i r  shall ix cross-dcrenced to the field nu~nlxr .  

1.2 Chain-of-Custdy Procedures 

The contractor shall have procedures ensuring rhat sample custody is nxtinrained and 
documented. A sample is undcr custody if :  

It  is in your possession, or 
It is in your view after being in your possession, or 
It was in your possession and you locked i t  up, or 
It is in a designated secure area. (Secure x e s  shall be acccssible 0:ily to 
authorized personnel.) 

1.3 Sample Receivinz Procedures 

1.3. I Tile conuacior shall designate a snmple custodian reqwnsible for receiving 
all >mp1cs. 

1.3.2 The mnuacror shall designare a representative to receive samplcs in the 
event dial thc smiple custodi,m is nor a\*ailable. 

1 .3.3 7??c condition of the shipping con~~inc~-s  and s:miplc ho!tles st1;ill tx 
inspcctrtd upon raeipt  by ~Iic sample custdian or hisbier r-cprescntative. 

'Ilie condition o f  the cusiody seds (intxtlnot i n t x r )  shnll lx inspxieed upon 
receipt by the s:imple cusrdian or hisher representative. 

1.3.4 
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1.3.5 

1.3.6 

1.3.7 

1.3.8 

1.3.9 

The sxnple custodian or hisfiler representative shall check for thc presence 
or ahscncc of :tie foilotiing tIwuments accomp;tnyin~ die s:i111pic shipnicnt: 

Airhills 

Custody records 
Sample tags 

custody scals 

The sample custodian or hisflier representative shall sign and date all fonns 
(e.g., custody records and airbills) accompanying the samples at the lime of 
sample receipt. 

The sample ccstodian or hisher representarive shall record and cross- 
reference sample tag identific:jtion nuniben to the saniple label nimbers (if 
no1 alrcttdy recordd on the chairi-of-cusidy rccord(s)). 

The contnctor shall contact the EXfAD Radioanal!r,ic:il 13-oam Chemist or 
designee to resolve discrepancies and problems stictr ns absent documents, 
co.tflicting infonnariun, broken custody scals, and uns:irisf;ictory smplc  
condition (c.s., 1e:iking sample hotrle). 

The following infomixion sh:rll Lx da.t~rncntcd by t k  ssniplc ccrsiodisii c r  
hisher representative as saniples are received and inspected: 

Condition of the shipping container 
Presence or absence and condition of custody seds on shipping 
andor sample containers 
Condicion of h e  sample bottles 
Presence or absence of airbills 
Presence or absence of cusrcdy records 
Presence or absence of sLnipie t2gs 
Sample tag idcnrification numb:rs crws-referenced to the sample Inkel 
numbers if nor recorded o n  the ~ h ; i i ~ ~ - o f - c ~ ~ i ~ d i \ t  rt*co;d(s) 
Verificatjon of aFeement or non-agrwnient of inionnation on 
shipping dwunicnrs 
Problcnis or discrcpmcics and their resolution 

1.4 Sample Tracking Prccedures 

The conmetor shnll niaintnin records documcntin_c all phases of sample hnndling 
from receipt to final analysis. ?'hc records shall include documciiution of the 
movement of samples and prepared smiples into and out of designated labontory 
storage areas. 

GRRAsPIRrJP 72 



2.1.1 

2. I .2 

2.1.3 

2.1.4 

2.1.5 

2.1 . h  

2.1.7 
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2.3 Dxument  Numberiiig and inventory Prixedure 

IJI order to provide docunienr accountabiliry of rhe completecl xalysis rword:,, each 
item in n c:isc shall k invcntoried and assiped n senali;led num!xr :!;id samplc 
deiivcry group ideritifier. 

Snmple Deli\r.-,ry Group number - Serialized n u m k i  (for csnmple: 2324X)OI) 
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The su t x m u x r o r  shall havc Lvrittcn SOPS for receipt of samples, niliinrenancc o f  custod!,, 
sample idenrificatirm, sample storage, tracking the analysis of ssn~p~es,  and assc:nbly o f  
cornpicred d:ira. 

A n  SOP is &fined :is a written mmtive  stepwise dexniprion of labonton,  oper:iting 
procedures including examples of labrdrory documcnts. 'Ihe SOPS shouid *wxratt:ly 
describe the actual procedures used in the labontoq, wid copies of the written SOPs shall 
be available to the appropriate laboratory personnel. The subconrrdcror's SOPs shall 
provide mechanisms and documentation IO meet each of the following specifications. 

3.1 The sukontrxtor shall !ia\~e written SOPS describing die sample cusrcxii:iit's durics 
and responsibilities. 

3.2 The subconmctor shdl have written SOPs for receiving and logging in of the 
smiplcs. Thc proccdures shnll include but not be limited 10 documcnting the 
following i n forma rj on: 

3.2.1 

3.2.2 

3.2.3 

3.2.4 

3.2.5 

3.2.6 

3.2.7 

3.2.8 

3.2.9 

3.2.10 

Presence or ;ibscncc of chain-of-cusrtdy fonns 

I'rescnce or abscncc of airbills 

Prcsencc or absence of custody seals on shipping and/or sample containers 
and their condition 

Presence or absence of sample rags 

Sample tag ID numbers if not rccorded on the chain-of-custody record(s) or 
packing list(s) 

Condition of the shipping container 

Condition o f  the sainiple botdes 

Verification of agreenient or non-agreenient of infornixion o n  rccciving 
documents 

Resolution of problems or discrepancies 

The dchition of m y  runis used to describe snniple condirion upon rcceipt 

3.3 The subcontractor shall have writren SOPs for m:tintrtining identification of s:tniples 
throughout the laboratory. 

If rhc subcontractor assigns uniqtie labomtory identifiers, u.rittcn SOPs shnll include 
a description of the method used to assign ;he unique labrziory identifier and cross- 
reference to the field assigned smiple number. 

If rhe sukonrnctor tiscs prcfiscs or suffixes in :iddition to sxnplc. it1cntific;irion 
nurnhrs,   he wiirten SOPS sh;ill includc their definitions. 
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3.4 ‘lhc sukon:ncror shall have u-ritrcn SOPs describing all srorrlge x c i s  for RI’P 
s:imples in  the hhntory. The SOPS sh:iII include 3 lis: of aurhorizd personnel w ~ h o  
have access or keys to sccurc storage areas. 

Tlic suk-onrmctor sfinll have ulitrcn SOPS describing the method by which rhc 
1 abor ;1 io?* main r:i i n s samp 1 c s under c u SI od y . 

Thc subconmcror shall have written SOPs describing d ~ e  method by which ~ I C  
labntory niainrains the sccuriry of In!mr:{tory areas. 

3.5 

3.6 

3.7 The sukonuacror shall have written SOPs for mcking rhe work performed on any 
pmicular snrnple. The tracking SOP s1i;lll includc: 

A description of the documents used to record calibration and QNQC IaboratoT 
work. 

Esnmples of dtmmcnt fomints and lahnrory clcxunicnts uscd i n  ~ i i c  s:irnpIc. 
receipt, sample storage, sample transfer, and sample an;ilyses. 

- A n.mative srep-wise description of how dccuments are used to u-ack sr?mpIes. 

3.8 The sulxonmcror shdi have wrirten SOPs for organization and assembly of  all 
documents relating to each sample delivery noup. Documents shall be filed on 3 
SDG specific basis. The procedures shall ensure that all documcnt? including 
l o g h k  pages, sample uacking records, self-absorption curues, specrra, computcr 
pnntouts, nw data summaries, correspondence, and any other w i t t e n  dxurnents 
having refercncc to Lhe SDG arc compiled in  one location. Thc wriircn SOPS shrtll 
include: 

* A descriprion of the nun~ix.ring and inventoq mcthod. and :in csamplc of thc 
da-ument inventory fonn. 

A dcscriprion of the nicthod used hy the Intontory to verify consisrcncy rind 
completeness of die case file. 

I 
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Kacual No: < - 2 i ,  0I )O-SPEC 
S p e c i f i c a t i o n  l<o: EhLL=:-S?ECOl 2 e v  2 
Page No: 2 o f  17 
E f f e c t i v e  Date: 5 / 3 / 9 1  

1.0 PUF.?OSE 

This s p e c i f i c z c i o n  describes t h e  respcRsibillties and a c t i v i t i e r  
f o r  p r o v i d i n g  t h e  e l e c t r o n i c  d r l l v e r a b l e  l a b  aeta  from 
e n v i r o n m e n t a l  samples  c o l l e c t e d  a t  t h e  E G & G  Rocky Flats P l a n t  (XFP)  
site as s p e c i f i e d  i n  t h e  s c o p e  o f  work  f o r  a l l  c o n r r a c t  labs. T h i s  
d a t a  s h a l l  5e e l e c t r o n i c a l l y  t r z n c f e r r e d  i n t o  the Rccky F l a t s  
Environmenta l  Database  ( W E D S )  . 

2.0 SCOPE 

T h i s  s p e c i f i c a t i o n  a p p l i e s  t o  e l e c t r o n i c  d e l i v e r a b l e s  o f  a n a l y t i c a l  
da ta  provided. by c o n t r a c t  l abs  under  :he d i r e c t i o r ,  o f  t h e  
Environmenta l  MGnitor inq a n 6  Assessment D i v i s i o n  (Z!?liD) . 

3 . 0  TERMS/DEFINITIONS 

3.1 RFEDS 

3 . 2  S t a n d a r d  R F E X  Format 

3 . 3  ENAD 

3 . 4  ELECTRONIC DELIVEiL4BLE 

3.5 CAS Nunber 

The RockyT F l a t s  
Environmenta l  D a t a b a s e .  

The f o r n a t  d e f i n e d  i n  t h i s  
s p e c i f i c a t i o n  t o  be use3 
fer a l l  RFEI?s e l e c t r o n i c  
d e ; i v e r z 5 i e s .  

Tn..: ,..\ -ror.nentzl r : c n i t o r i r ? q  
and. Assessment  D i v i s i o n .  

A X - D O S  (?ersonzl Camp- 
u t e r - D i s k  O p e r a t  i n g  
S y s t e m )  d i s k e t t e 

( k n s r i c a n  N a t i o n a l  
S t z n d a r d  Code f o r  Jn fo r -  
mation I n t e r c h a n g e )  t e x t  
f i l e s  o f  a n a l y t i c a l  6ata  
i n  t h e  RFEDS format.  

c o r . t a i n i n 5  A S C I I  

A c n i q u e  nunber a s s i g n e d  t o  
a c h e m i c a l  compound by t h e  
C h e a i c a l  k b s t r a c t  Service 
o f  t h e  is?lerican C h e m i c a l  
Society. 



l < z r l G ? :  f i3 :  4-21,00G-S?ZC 
S p e c l f i c a T i c n  No: EMAD-S?ECO1,Rev 2 

E f f e c t i v e  Ezce :  5 / 3 / S i  
Pa5e  No: 3 o f  17 

3 . 6  RFEDS S P E C I F I C  CAS Number A u r i q u e  number used  i n  
RFEDS f o r  s p e c i f i c  c h e m i c a l  
compcunds wnere thcre i s  no 
formal  C a s  number. 

3 . 7  T e s t  Group code  RFEDS code f o r  t h e  
method used t o  e n a l y z e  a 
group of samples.  

4 . 0  RESTONSISILITIES 

4.1 The ErWD A n a l y s i s  and Modeling Group (AMG) is r e s p o n s i b l e  
f o r  p r o v i d i n g  t h e  labs wick t h e  RFEDS d a t a  forinat .  It i s  
a l s o  r a s p o n s i b l e  f o r  auality c h e c k i n g  a l l  r e c e i v e d  
e l e c t r o n i c  d e l i v e r a b l e s  and e n s u r i n g  compliance  w i t h  
t h i s  s p e c i f i c a t i o n .  

4 . 2  The c o n t r a c t  l a b s  a r e  r e s p o n s i b l e  for p r o v i d i n g  
e l e c t r o n l c  d e l i v e r a b l e s  cf all a n a l y t i c a l  d a t a  frcn 
e n v i r o n m e n t a l  samples  c o l l e c t e d  under t h e  s u p e r v i s i o n  o f  
EMPJ) on t h e  RFP s i t e .  C o n c r a c t  labs a r e , a l s o  r e s p o n s i b l e  
f o r  c o n d u c t i n g  and documenting v e r i f i c a t i o n  o f  datz. and 
per forming  r e g u l e r  dzte backups.  The c o n t r a c t  l a b s  s h a l l  
2150 p r m i c i e  c o p i e s  of t h e  C h a i n  of C u s t ~ d y  ( C O C )  and 
sample r e c e i p t  v e r i f i c a t i c n  forms on a weekly b a s i s .  

The EMf-D/AMG A n a l y t i c a l  P r o g r a n  C h e m i s t s  a r e  r e s p o n s i b l e  4 . 3  
f o r  e n s u r i n g  that tke a n i l y t i c z l  l a b s  r e c e i v i n g  s t i n p l e s  
are p r o v i d i n g  e l e c t r o n i c  d e l i v e r a b l e s  f o r  all r e s u l t s  and 
t h a t  any new labs  granted  c o n t r a c t s  are  provided w i t h  
t h i s  s p e c i f i c a t i o n .  The A n a l y t i c a l  Program Chemists  are 
r e s p o n s i b l e  f o r  e n s u r i n g  thzt t h e  r e q u i r e m e n t  t o  u s e  t h i s  
s p e c i f i c a t i o n  i s  i n c o r p o r a t e d  i n t o  each  l a b o r a t o r y  
c o n t r a c t  s t a t e n e n t  o f  work ( S O N )  . The A n a l y t i c a l  Program 
Chemists  s h a l l  check  f o r  d a t a  v e r i f i c a t i o n  p r o c e d u r e s  
d u r i n g  their a u d i t s  and s h a l l  i n c l u d e  a s t a t e m e n t  o f  d a t a  
v e r i f i c a t i o n  p r o c e d c r e s  i n  t h e  Audi t  R e p o r t .  T h i s  s h a l l  
i n c l u d e  d a t a  e n t r y  q u a l i t y  concrol and a s tandard  backup 
p r o c e d u r e .  

i 
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5 . 0  PilOCCDURE 

5 . 1  I n t r o d u c t i o n  

The o v e r a l l  g o a l  o f  t h i s  a c t i v i t y  i s  to r e c e i v e  good 
q u a l i t y ,  e l e c t r o n i c  d a t a  f o r  d i r e c t  i n p u t  into RFEDS. 
For  q u e s t i o n s  sbou". the  e l e c t r o n i c  d e l i v e r a b l e  c o n t a c t  
A n n e t t e  Pr imrose  a t  (303) 5 6 6 - 7 0 4 1  o r  Steve S i n g e r  a t  
(303) 9 6 6 - 5 7 4 8 .  F o r  any q u e s t i o n s  d e a l i n g  w i t h  c o n t r a c t  
s p e c i f i c z t i o n s  C T  items of a c h e m i c a l  n a t u r e ,  c o n t a c t  
K z r e n  S c h o e n d z l l e r  a t  ( 3 0 3 )  966-5912  o r  D r .  John Dick a t  

. ; 3 * 3 3 )  366-5950 .  

5 . 2  E l e c t r o n i c  D e l i v e r z b l e  

The d a t a  s h a l l  b e  provided as a n  A S C I I  t e x t  file on a PC- 
D O S  d i s k  u s i n g  t h e  s t a n d z r d  RPEDS f o r m a t .  The l a b  b a t c h  
i d e n t i f i c a t i o n  number (ID) s h a l l  b e  used a s  t h e  f i l e  
name. Two c o p i e s  of  e a c h  f i l e  s h a l l  be provided on 
s e p a r a t e  d i s k e t t e s  t o  A n n e t t e  Pr imrose  o r  S teve  S i n g e r  o f  
t h e  EMAD A n a l y s i s  and Model ing Group. The d i s k e t t e s  w i l l  
b e  c l e a r l y  l a b e l l e d  w i t h  t h e  l a b  name and t h e  nzme o f  t h e  
f i l e s .  The m a i l i n g  a d d r e s s  is: 

3-nnet te  P r i r i r c s e j s t e v e  S i n a e r  
EG&G Rocky Flats, Inc. 
Rocky Flats Plant/EIr , ; iD/P-?G 
Elcig.  "2.303 
F.O. Sox 464 
Golden,  Colorado 80;02-0464 

5 . 3  RFEDS F c m a t  

The WEDS format c o n s i s t s  o f  a f i l e  c o n t a i n i n g  a header  
r e c c r d ,  a v a r i a b l e  number of a n a l y t i c a l  records  and a 
t r z i l e r  r e c o r d .  F 2 c h  r e c o r d  s h a l l  be 2 2 6  characters long  
and s h a l l  b e  t e r m i n a t e d  by a c a r r i a g e  r e t u r n .  The f i l e  
name s h a l l  b e  d e r i v e d  from t h e  l a b  b a t c h  nunber. F i e l d s  
shzll b e  d e l i m i t e d  by s p a c e s ,  not t a b s .  Data w i t h i n  
f i e l d s  s h a l l  be l e f t  j u s c i f i e 6 .  A c o n F l e r e  d e s c r i p t i o n  
and example of  t h e  W E D S  format  w i t h  f i e l d  names and 
f i e l d  l e n g t h s  i s  i n c l u d e 2  i n  Appendix A. 

5.3.1 T h e  h e a d e r  r e c c r d  s h ? a l l  consist of the l e b  p r o j e c t  
nuxber, t5.e file creation d a t e ,  2nd t h e  numbez o f  
r e c o r d s  i n  t h e  f i l e  i n c l u d i n g  t h e  header and 
t r a i l e r  r e c o r 6 s .  
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5 . 3 . 2  Each A n a l v t i c a l  r e c o r d  r e p r e s e n t s  one a n a l y t i c a l  
r e s u l t  f o r  a given sannple and contdins  t h e  f i e l d s  
as d e s c r i b e d  i n  Appendix A.  A l l  d a t a  shzli be l e f t  
j u s t i f i e d  w i t h i n  each f i e l d ,  one value p e r  f i e l d  
and f i e l d s  c o n t a i n i n g  no d a t a  s h a l l  conta in  b l a n k s .  
Each r e c o r d  s h a l l  c o n t a i n  t h e  fo l lowing  f i e l d s :  

FIELD NAME 

SanDie Number 

S a m l e  M a t r i x  

Lab B a t c h  Number 

Lab ID 

DESCRIPTION 

EG&G sample number. The l a b s  
shall not a l t e r  the EG&G szlnple 
number without p r i o r  permiss ic r ,  
from E M A D l W G .  

Matrix  type of t h e  sainple. 
Appendix C lists t h e  a l l o w a b l e  
matrix types. 

The nunber used by t h e  l a b  
t o  i d e n t i f y  a group o f  
sanples t h a t  were ana lyzed  
t o g e t h e r .  

There is an WEDS i d e n t i f i c a t i o n  
ccde for each c o n t r a c t  125. If 
2 l a b  has n o t  r e c e i v e d  o n e ,  
c o n t a c t  EMADjAElG. 

La3 B l a n k  SanDIe Number The l z b  s z n p l e  nuaber o f  t h e  
la5 blank analyzed with a 
sznple group. 

Lab T e s t  Panel  Code The a n a l y t i c a l  resul t s  c o d e  
. based on t h e  a n a l y s i s  type. 

These a r e  g iven  i n  Appendix D. 

R e s u l t  I d e n t i f i e r  

CAS Numbers 

RFEDS codes  t h a t  d i f f e r e n t i a t e  
between a c t u z l  a n a l y t i c a l  
r e s u l t s  and d u a l i c a t e s  o r  
s p i k e s .  L i s t e d  i n  Appendix E. 

T h e  formal CAS nunber a s s i g n e d  
t o  an a n a l y t e  by t h e  Chemical 
Abstract S e r v i c e .  If a f o r m a l  
c ~ S  nunber is not a v a i l a b l e ,  
u s e  t h e  appropriate  W E D S  
s p e c i f i c  C A S  number l i s t e d  in 
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Appendix B. If a C A S  number 
c a n n o t  be found, c o n t a c t  
Annezte P r i m r o s e ,  ( 3 0 3 )  966- 
7 0 4 1  o r  S t e v e  S i n g e r ,  ( 3 0 3 )  

Do n o t  use  
a b b r e v i a t i o n s .  
966-5748. 

R e s u l t  

R e s u l t  Qualifier 

2 Sima Error 

U n i t  of Measure 

Para ineter  Nane 

T h e  a n a l y t i c a l  r e s u l t  for a 
c h e m i c a l  compound. Use n u m b e r s ,  
n o t  c h z r a c t e r s .  U s e  m i n u s  
s i g n s  i n  f r o n t  o f  n e g a t i v e  
r e s u l t s ,  and do n o t  use  
s c i e n t i f i c  n o t a t i o n .  If t h e  
resclt  i s  c n d e t e c t e d  a t  t h e  
d e t e c t i o n  l i m i t ,  p u t  t h e  
d e t e c t i o n  l i m i t  i n  t h i s  f i e l d  
and a "c'" i n  t h e  R e s u l t  
Q u a l i f i e r  f i e l d .  

F o r  Rads,  u s e  t h e  a c t u a l  
measured a c t i v i t y  even i f  it i s  
below t h e  d e t e c t i o n  l i m i t .  

A code for i d e n t i f y i n g  t h e  
r e l i a b i l i t y  o f  t h e  r e s u l t .  
T h e s e  a r e  l i s t e d  in P-ppendis ?. 

E r r c r  datz is provided f o r  
RadionXcli .de i lna lyses  o n l y .  

The u n i t  o f  measure f o r  t n e  
r e s u l t .  T h i s  s h a l l  matcn t h e  
u n i t  o f  measure  used f o r  t h e  
c o n t r a c t  required d e t e c t i o n  
l i m i t  s ince t h e  CRDL u n i t  o f  
measure i s  n o t  provided.  
Appendix G l i s t s  t h e  a l l o w a b l e  
a b b r e v i a t i o n s .  

T h e  u n i t  o f  measure f o r  blanks 
and lab c o n t r o l  samples s n a l l  
match t h e  u n i t  of measure used 
f o r  t h e  s a n p l e .  

Name o f  t h e  compound. a n a l y z e d .  
I n c u s t r y  s t a n d a r d a b b r e v i a ~ i o n s  
are a c c e p t a b l e .  
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C o n t r a c t  R e q u i r e d  
D e t e c t i o n  L i m i t  

U s e  t h e  d e t e c t i o n  l i m i t  
s p e c i f i e d  for t h e  a n a l y s i s  t y p e  
as r e q u i r e d  i n  t h e  c o n r r a c t .  
F o r  d i l u t e d  sam?les,  Ese a 
d e t e c t i o n  limit c o r r e c t e d  f o r  
t h e  d i l u t i o n  f a c t o r .  

For s o i l s ,  u s e  a d e t e c t i o n  
l i m i t  c o r r e c t e d  f o r  p e r c e n t  
m o i s t u r e .  For s o i l s  t h a t  hzve 
been  d i l u t e d ,  c o r r e c t  f o r  b o t h  
t h e  c i i l u t l o n  f a c t o r  and p e r c e n t  
m o i s t u r e .  

F o r  Rads only, use t h e  a c t u a l  
Minimum D e t e c t e d  A c t i v i t y  o f  
t h e  sample i n s t e a d  o f  t h e  
d e t e c t i o n  l i m i t .  

5.4 Chain o f  Custody and Sample R e c e i p t  V e r i f i c a t i o n  Forns 

A copy of a l l  COC f o m s  and a l l  sample r e c e i p t  
v e r i f i c a t i o n  forms  s h a l l  b e  p r o v i d e d  e v e r y  F r i e a y  f o r  t h e  
samples  r e c e i v e d  t h a t  week by 2 c o r . t r a c t  l a b .  The c o p i e s  
s h i l l 1  b e  s e n t  F e 5 e r z l  E x p r e s s  or faxed t o :  

h n e t t e  P r i m r o s e / S t e v e  
EG&G Rocky F l a t s ,  I n c .  
Rocky F l a t s  P l a n t  
-WLD / .L?G 
Bldg.  T130B 
P.O. Box 4 6 4  
Golden,  Colorado 8 0 4 0 2  

S i n s e r  

- 0 4 6 4  

Fax number: ( 3 0 3 )  9 6 6 - 6 0 7 0  



HeaZer Record 
The firs: r e c o r d  of e a c h  f i l e  s h a l l  have t h e  P r o j e c t  Number, t h e  
f i l e  d a t e  and t h e  number o f  r e c o r d s  i n  t h e  f i l e  i n c l u d i n g  t h e  
heaeer and trailer r e c o r d s .  ?he fornat i s :  

F i e l d  
- P o s i t i o n  L e n a t h  F i e l d  

2 1  - 2 8  8 F i l e  Date (HM/DD/YY) 
2 9  - 3 3  5 Nuinber o f  r e c o r d s  i n  f i l e  

1 - 2 0  2 0  Lab p r o j e c t  nunber  o r  c o d e  

Acalytical Records 
T h e r e  s h a l l  be one r e c o r d  f o r  each  result. A l l  data s h a l l  be l e f t  
j u s t i f i e d  w i t h i n  t h e  f i e l d s  and f i e l d s  w i t h  no d a t a  must c o n t a i n  
b l a n k s .  D o  not u s e  a b b r e v i a t i o n s  f o r  t h e  CAS number. The fom'at  
i s  as f o l l o w s :  

F i e l d  
P o s i t i o n  L e n q t h  F i e l d  

1 -  
2 1  - 
2 9  - 
3 3  - 
4 9  - 
5 7  - 
5 7  - 
E2 - 
90 - 
5 8  - 

1 0 3  - 
1 2 3  - 
1 3 3  - 
1 3 6  - 
1 4 7  - 
157  - 
1 6 2  - 
1 7 2  - 
1 8 0  - 
187 - 
2 1 7  - 

2 0  
28 
3 3  
48 
56 
7 6  
8 1  
89 
9 7  

1 0 2  
1 2 2  
i 3 2  
1 3 5  
1 4 6  
1 5 6  
1 6 1  
1 7 1  
179 
126 
2 1 6  
2 2 6  

2 0  
8 
5 

15 
8 

2 0  
5 

a 
5 

2 0  
10 

3 
11 
10 
5 

1 0  
8 
7 

3 0  
10  

a 

EGLG sample  n u x b e r  
Sample c o l l e c t i o n  date ( X M / D D / Y Y >  
Sample c o l l e c t i o n  t i m e  (HH:MM) 
L a b  g e n e r a t e d  b a t c h  number 
Sample matrix (Appendix  C )  
Lab generate2 sanple number 
Lab I D  - P r o v i d e d  by EG&G 
Sample p r e p z r e t i o n  d a t e  ( M X / D D / Y Y )  
An a 1 y s is d a t e ( ?E / D D / YY ) 
Analysis t i n e  ( E ~ : ~ i l )  
La5 b lank  s a x s l e  number 
Lab t e s t  p a n e l  c o d e  (Appendix  D )  
R e s u l t  i d e n t i f i e r  (Appendix  E) 
CAS number (Appendix B) 
R e s u l t ,  d e t e c t i o n  l i m i t  if n o t  d e t e c t e d  
Q u a l i f i e r  (Appendix F) 
2 sig-ma e r r o r  - Ea2 d a t a  only 
U n i t  o f  m e a s u r e  (Appendix  G )  
H e t e n t i o n t i m e - T e n t a t i v e  i d  compounds o n l y  
Parameter  name 
C o n t r a c t  R e q u i r e d  D e t e c t i o n  L i m i t  

Trziler Record 
The l a s t  r e c o r d  o f  t h e  f i l e  s h a l l  ccnsist o f  t h r e e  l e f t  j u s t i f i e d  
d o l l a r  s i g n s .  

F i e l d  
P o s i t i o n  L e n q t h  F i e l d  
1 -  3 3 $ $ $  



0 

0 0 



A C I D I T Y  
A C I D I T Y ,  AS C a C O ?  
AD I ?A ?’E S 
E.L);P,LI.G,’ITY (a5  C a C G 3  ) 
ALKYL METHYL 1 S O Q U I N O L I X I r ; t ;  CHLORIDE 
ARSENATES 
>-XSENITSS 
B A C T E R I A  , TOTAL 
BETA P ? X T I C L E  AND PtiOTCN P..”!3lOACTIVI?Y 
BICARBONATE A S  C A C 0 3  
EIOCHEMICAL 3 X Y G E N  DEMAND (BOD) 
B I O C H L Y I C A L  OXYGEN DEMAND ( B O D 5 )  
C.z.?3ONI TOTAL INORGANIC (TIC) 
C2-?.3ON , TOT4L VOLhTiLE O R G 3 i J I C  
c .xi?.?3 0 N AT E 
CSOD5 
CEEP!ICAL E I O L O G I C A L  OXYGEN DESlrJiND 
C H E N I C A L  OXYGEN DEMAND (COD) 
CZLORINATED B E X Z E N E S ,  H . O . S .  
C s i O E I H A T E D  ETEANE, N. 0 .  S . 
CELGRINATED FLUOROCAFSONS,  N . G . S -  
CELORINATED NAPHTHFLENX, N.O.S. 
CZLGRINATED PHENOL,  N . 0 . S . 
CXLORINE , F R E E  A V A I L V 3 L E  

CELORITU’Z, TOTAL RESIDUAL 

..- 

C!iLO”nINZ:, F R E E  RESIDU>?L,  

C ~ ~ O ~ O . ~ ~ L K Y L E T ~ Z R S  , N -0. s . 
COKX OVZH LYISSIONS 

C2LOR 
CDFXROSIVITY 
CY-ANIDE , MENkBLE 
CYANIDE,  F R E E  
CYANIDES ( S O L U B L E  S A L T S  
DISSOLVED OXYGEN 
EK’DRIN METABOLITES 

CCILI Fe?,hi , TOTAL 

(5-DAY 1 

AND COIQLEXES) I 

ET3 Y LEK SE I S D I TI! I 0 CLWA!<I C A C I D , 

X U O R I D E ,  SOLUBLS 
FOAMING AGESTS 
G1,’XiDIR L N X 3 L I A  
GLYCOL ETXERS 
G X O S S  F-LP€iA - D I S S O L V E D  
G X O S S  XLPtiP, - SUSPENDED 

C-i?OSS EZTX - SUSPENDED 
GZCSS G.2Q-LR 
I;,4LOME?YANE, ?I. 0. S . 

FECP.L COILIFORE 

c-?.oss “=’”b E--.. - DISSOLVED 

N.O.S. 

RFEDS S? : ’c ,CIZC 
C A S  NLTI4BER 

S A L T S  AND E S T E R S  

10-70-8 
10-70-8 
10-52-6 
10-09-3 
10-56-0 
10-42-4 
i0-43-5 
11-05-2 
10-55-9 
10-13-9 
10-26-4 
10-26-4 
10-76-4 
10-25-3 
10-14-0 
11-03-0 
11-03-0 
10-27-5 
10-16-2 
10-3.7-3 
10-18-4 
10-19-5 
10-20-8 
11-00-7 
11-01-8 
11-04-1 
10-21-9 
10-63-9 

10-83-3 
10-37-7 
10-87-7 
10-71-9 
10-93-5 
10-88-8 
10-95-7 

10-06-0 
10-72-0 
10-84-4 
10-48-0 
10-61-7 
10-79-7 
10-78-6 
i0-81-1 
10-80-0 
10-82-2 
10-22-0 

10-46-8 

10-96-8 



WDS STEClTIC 
ANALYTE N.W.2 CAS 

HASDNESS, TSTAL 

HES;?CtiLORODIEENZOFU”noJ.;S 
EZXACHLORODIEENZO-p-DIOXINS 
IGNITABILITY 
LfG I ONZLLA 
met2 and para XYLENES 
NICOTINE SALTS 
XITR:-TE/XiTXITE (as N )  
NTA 
EJT?SS 
N-ALKYL-N- (2-CYANOETHYL) -1,3-DIAHINOPROPANE 
ODCR 
O I L  >-ID GXZASZ 
O I L  AND GREASE BY I R  
ORGE^NO~ODI’fif? COMPLEX 
ORTHOPHOSPHATE 
P-,Y ‘ s 
P ~ N T 4 C ~ Z G R O D I ~ E N Z O F ~ S  
PEXTACHLORODIEENZO-p-DIOXINS 
PETXOLEUT? HYDROCARF~ONSJ, TOT.= RECOVERF-BLE 

PSENOLS, TOTAL 
?HTF-’-LIC A C I D  ESTERS , NCS 

PN?-’S 
?OLYCYCLIC @?.C-.3iIC Y-A’I’TEX (INC. COKE OVEN EMISSIOKS) 
POLYh’UCLZ>Z? AROYLLTIC HYDROCARBONS 

XADIONGCLIDES 
2?DIW-226 /22G 
F, EACT IVI TY 
RESIDUE, FILTERAELE 
RESIDUZ, NONFILTERFBLE 
RESIDUE I SETTLEABLE 
RESIDUE , TOTAL 
RESIDUE, VOLATILE 
RETORT 
s x c CV3-K N s L T  S 
S.zALINITY (FROM CELOFSDE) 
SELINITY (FROM SODIUM) 
SZTTLZX3LE SOLIDS 
SiLICA, DISSOLVED 

SOLIDS I TOThL 
SOLIDS , TOTAL SZTTLZA3L9 
SGLIDS, TOTPL V O U - T I L E  
S P E C I F I C  CONDUCTIVITY 

h’kr?DNESS ( a s  CaCG3) 

PH 

?LU“@NI‘cJ?d.-2 3 9 / 2 4 0 

PLY- 2 2 9 / 2 4 0 

SOLIDS , N O I ~ ~ O L ~ . T I L E :  SUSENDEG 

S T R O m ? b 3 - S  9 / 9 0 

11-02-9 
10-92-4 
10-65-1 
10-64-0 
10-36-6 
10-51-5 
i l - 5 7 - 4  
10-97-9 
10-2E-6 
10-91-3 
11-(25-3 
10-58-2 
10-85-5  
10-30-0 
l i - 4 2 - 7  
10-45-7 
11-36-9 
10-53-7 
10-67-3 
10-66-2 
10-90-2 
10-29-7 
10-03-7  
10 -23-1  
10-12-8  
10-53-7  
X O - f i - i j  
10-53-7 
10-12-8 
10-62-6 
10-54-8 
10-38-8  
10-33-3 
10-32-2 
10-74-2 
1 0 - 3 1 - 1  
1 0 - 7 3 - 1  
10-30-0 
10-98-0 
10-40-2 
10-41-3 
i o - 7 4 - 2  
10-89-9 
11-06-3  
1 0 - 3 2 - 1  
1 0 - 7 4 - 2  
10-73-1 
10-34-4 
11-10-9 



' * 

E23S S P E C I F I C  
C.%S Ni?C;3E?. 

10-50-4 
10-99-1 
1 2 - 7 5 - 3  
? .  8 t-06-3 

1 @ - S 6 - 6  
10-69-5 
10-68-4 
. L i - O T - ? .  
10-33-3 
i l - 0 2 - 9  
10-07-1 
10-35-5 
10-10-6 
10-1G-6 
20-04-8 
10-31-1 
13-32-2 
1 0 - 3 2 - 2  
10-25-3 
io-73-1 
10-77-5 
10-GE-2 
11-09-6 
11-08-5 
11-@7-.: 
10-11-7 
l e - 4 5 - 1  
I C - P O - 4  
10-02-6  
10-15-1 
1 0 - 5 ' i - l  
10-6G-6 
10-59-3 
10-94-6 

& &  

. -  



Sk??€'LE YJTRIII TYPES 

WliTEI'I 

SED 

SL'irDGZ 

FILTER 

C F X  

F I LT S OX 

A l l  s e d i m e n t  based samples i n c l u d i n g  soil sansles. 

C h e m i c a l  sludge, m i x t u r e s  of w h i c h  a r e  neither s o l i d  
o r  p a r t i c u l a r l y  l i q u i d .  

Specifically applies to samples composed o f  t h e  a i r  
f i l t e r s .  

Material c o l l e c t e d  from c h a r c o a l  f i l t e r s ,  

Cloth c t v e r s  f o r  t h e  c h a r c o a l  filters. 



VOCCLPTCL 

SVOCLPTCL 

P STCLPTCL 

TRIPES619 

CLEERB6 15 

OCLPEST608 

SZLCOM62 5 

SELCOM5 2 5 

SELC0502.2 

PSTPCB508 

SELCOM5 0 5 

P.2IHCOM6 10 

S ZL??..?. 6 0 7 

DIOS513 

DMZT CLPTXL 

SKETCLPTCL 

PDKETCLPTAL 

DMZTNOCLP 

SMETNOCLP 

PDMETNOCLP 

WQPL 

DRA.D.5 

T2ADS 

IJ.3 TEST PANEL CODES 

CLP Targe: Cozpound List Volatile Organics 

CLP Target Compound List Semivolatile Organics 

CLP T a r g e t  Compound List ?esticides/PCBs 

Triazine Pesticides - EPA method 619 

Chlorinated Herbicides - EPA method 615 

Organochlerine Pesticides/PCBs EPA method 608 

Selected Compounds EPF. nethod 625 

Selected Compounds EPA method 525 

Selected Compounds EPA method 502.2 

Pesticides/PCBs EPA method 508 

Selected Compounds EPA method 505 

P-LI Compounds EPA method 610 

Selected Nitr~~? - .L?? . ines  E?A method 607 

Dioxins EPA nethod 613 

CLP target anaiyte lis: X e t a l s - D i s s o l v e d  

CLP target arialyte list Metals-Total 

CLP target analyte list Metals-Potentially Dissolved 

Non-CLP target analyte list Metzls-Dissolved 

Non-CLP target analyte list Metzls-Total 

Non-CL? target Metals-Potentially Dissolved 

Water Quality parameter list 

Dissolved Radionuclides 

Total Radionuclides 



RESULT I D E N T I F I E R  

ELK 

BS 

BSD 

DUP 

MS 

MSD 

SPK 

TIC 

TRG 

RB 

REX 

S bT. 

Method B l a n k  spike. 

Blank spike duplicate. 

Duplicate sample. 

Matrix spike. 

Matrix s22ie duplicate. 

K a t r i x  Elan); 

Spikes including Rad s p i k e s  

Tentatively identified compounds. 

Rewlar target compound. 

Reagent Blank 

Re-extraction 

Surrogate  sample. 



RESS'LT QUALIFIER 

U 

J 

B 

T 

E 

I 

D 

)L DL 

DF 

X 

k compound w a s  analyzed b u c  not detected. 

Indicates an estimated viilue f o r  a tentatively identified 
compound or anal:lte that meets the identification 
criteria but hac 2 rcsclt  less than the specified 
dexection limit. 

Compound xas found in the blank  and in t h e  sample. 

Compound was found in the TCLP extrac t ion  blzrk and in 
the sample. 

Concentration exceed calibration range of t h e  instrument. 

Indicates interference. 

Surrogate/natrix spike  recoveries were n o t  obtained 
because the extract had to be diluted f o r  a n a l y s i s .  

Indi .cates a secondary dilution. 

Dilution factor. 

R e s c l t  is by calculation. 



UNITS OF M ~ ~ S I J J E  

Picocuries 

Picocuries 

Picocuries 

Milligrams 

Micrograms 

Milligrams 

Micrograms 

Milligrams 

Micrograms 

per liter 

p e r  gram 

per  kilogram 

per lizer 

per liter 

per  gram 

per  gram 

per kiloqran 

per  kiloqran 

t 


